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MEMORY ICs FUNCTION GUIDE 


1. Low Power SRAM (5V Operation) 


Den. Org Product No* Op. Temp Speed peri Package 
KM62256CL 45/55/70 70/100 28-TSOP(\) 
70/20 Rev/Forward 


KM62256CL-L 


r 
os 
oO 

9° 
) 


256K 
KM62256CLE 70/100 70/100 98-DIP 
KM62256CLE-L 
KM62256CLI -40~85° C 70/100 70/100 28-SOP 
KM62256CLI-L 70/50 

512K KM68512CL 0~70°C 45/55/70 70/100 32-TSOP(() 
KM68512CL-L 70/20 Forward 


KM68512CLI -40~85° C 70/100 70/100 32-SOP 
KM68512CLI-L 70/50 
1M | 128Kx8 KM681000BL 55/70 70/100 
KM681000BL-L 70/20 
KM681000BLE -25~85°C 70/100 70/100 32-TSOP(\) 
KM681000BLE-L 70/50 Rev/Forward 
KM681000BLI -40~85°C 70/100 70/100 39-DIP 
KM681000BLI-L 70/50 
***KM681000CL 0~70°C 45/55 32-SOP 
**KM681000CL-L 
***KM681000CLE -25~85°C 55/70 
*KM681000CLE-L 
*“*KM681000CLI -40~85°C 55/70 90/10 
*KM681000CLI-L 90/4 
64K x 16 KM6161000BL 0~70°C 55/70 70/100 44-TSOP(tI) 
KM6161000BL-L 70/20 Rev/Forward 
KM6161000BLI -40~85°C 70/100 70/100 
KM6161000BLI-L 70/50 
4M | 512Kx8 KM684000AL 0~70°C 55/70 70/100 32-TSOPIIl) 
KM684000AL-L 70/100 70/20 Rev/Forward 
KM684000ALI -40~85°C 70/100 32-SOP 
KM684000ALI-L 70/50 32-DIP 


*: Refer to the ordering information for more detail description of each product 
“+ Preliminary 
*** : Under development 
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ELECTRONICS 


MEMORY ICs. FUNCTION GUIDE 


2. Low Power SRAM (Low Vcc Operation) 


trace | | | lcctisbt =| Cis” 
Product No Op. Temp ‘Speed a (mA/uA) Package 


Den. Org. & Op Vec 


Sr 


256K 32K x 8 KM62V256CL-L 0-70°C is 00 | 35/10 | 28-TSOP()) 
(Vec=3.0~3.6V) | KM62V256CLE-L 05~85°C ie | 35/20 | Reverse 
| KM62V256CLI-L -40~85°C 70/100 35/20 | 28-TSOP()) 
32KX8 | KME2U256CL-L | 4-796 85/100 35/10 aii 
(Voc=2.7~3.3V) | KM62U256CLE-L | 35.96°C | ° 85/100 | 35/15 | 
KM62U256CLI-L A0-85°C | 85/100 | 35/15 ae | 
512K 64K x 8 KM68V512AL-L** | 0-70°C 70/100 | 40/10 | 32-TSOP\(\) | 
(Vcc=3.0~3.6V) | KM68V512ALE-L™ 70/100 | 40/20. | Forward | 
KM68V512ALI-L"* -05-85°C 70/100 IL 40/20 | 32-SOP 
64K x 8 “KM68U512AL-L"* 100 | 45/10 | 
(Vec=2.7~3.3V) | KM68U512ALE-L* -40~85°C | 100 | 45/15 , | 
KM68U512ALI-L*™ 100 45/15 | 
1M 128K x8 KM68V1000BL | 0~70° | 70/100 : 40/50 | 32-TSOP()} | 
(Vcc=3.0~3.6V) | KM68V1000BL-L 70/100 40/15 Rev/Forward | 
KM68V1000BLE | -25~85°C 70/100 40/100 32-SOP 
-KM68V1000BLE-L | 70/100 40/20 
KM68V1000BLI -40~85°C 70/100 40/100 | 
KM68V1000BLI-L “ 70/100 40/20 al 
128K x8 KM68U1000BL 100 40/50 ~ 32-TSOP() 
(Vec=2.7~3.3V) | KM68U1000BL-L 100 | 40/15 Rev/Forward 
KM68U1000BLE -25~85C 100 40/50 32-SOP 
KM68U1000BLE-L | 100 40/15 
KM68U1000BL! | -40~85° C 100 40/50 
KM68U1000BLI-L L 100 | 40/15 
64K x 16 KM616V1000BL. | 0~70°C 70/100 zi 65/50 " 44-TSOPW) 
(Vec=3.0~3.6V) | KM616V1000BL-L 70/100 | 65/15 : Reverse 
KM616V1000BLE | -25~85°C | — 85/100 65/100 44-TSOP(II) 
KM616V1 OOOBLE-L | 85/100 65/20 | Forward | 
KM616V1000BLI -40~85°C 85/100 65/100 
KM616V1000BLI-L L (85/100 | 65/20 : 
64K x 16 KM616U1000BL 0~70°C | 100 65/50 
(Vec=2.7~3.3V) | KM616U1000BL-L | 100 65/15 
KM616U1000BLE -25~85°C | 100 65/100 
KM616U1000BLE-L 100 65/20 | 
KM616U1000BL! -40~85°C 100 65/100 | 
KM616U1000BLI-L 100 | 65/20 . | 
4M 512Kx8 KM68V4000AL 0~70°C 70/100 | 90/100 32-TSOPi(l) | 
(Vcc=3.0~3.6V) | KM68V4000AL-L 70/100 | 90/20 Rev/Forward | 


KM68V4000ALI -40~85°C 70/100 =| «go/100 ieee 
KM68V4000ALI-L | 70/100 | 90/50 | 


*: Refer to the ordering information for more detail description of each product 
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ELECTRONICS 


MEMORY ICs FUNCTION GUIDE 


3. 5V CMOS Fast SRAM 


Power | Power Dissipation _ 
Part Name Speed(ns) | Tech. oy ane Package 
a = 


256K KM64258C 12/1 ee; 150 28 DIP/SOJ 
KM68257C 4 5/20 165 28 DIP/SOJ 


1M KM641001 256Kx4 20/25/35 28 DIP/SOJ 
“  KM641001A 256Kx4 15/17/20 28 SOJ 
KM641003 256Kx4 15/17/20 32 SOJ 
* KM641003A 256Kx4 12/15/17/20 32 SOJ/TSOP (I!) 


KM681001 128Kx8 20/25/35 32 DIP/SOJ 
* KM681001A 128Kx8 15/17/20 32 SOU 
| KM681002 128Kx8 15/17/20 | 32 SOU 
| ‘ KM681002A 128Kx8 12/15/17/20 32 SOU/TSOP(!!) 
| KM6161002 64Kx16 15/17/20 44 SOS 
oe KM6161002A 64Kx16 12/15/17/20 44 SOJ/TSOP (I!) 
AM KM644002/L 1Mx4 17/20/25 
+ KM644002A 1Mx4 12/15/20 
KM684002/L 512Kx8 17/20/25 
+ KM684002A 512Kx8 12/15/20 
KM6164002/L. 256Kx16 20/25/35 
KM6164002A 256Kx16 12/15/20 


4, 3.3V CMOS Fast SRAM 


| Power | Power Dissipation | 
| Den. | Part Name Speed(ns) | Tech. | active | Standby Package 
| | aaa ates 


| 256K _KM68V257C | 32kx8 | 15/17/20 | cMos_| 28 DIP/SOJ 


1M oi? ~ KM64V1003A 256Kx4 12/15/17/20| CMOS = tn 32 SOJ/TSOPiI) 
| | " KM68V1002A 128Kx8 12/15/17/20| CMOS 170 10 32 SOJ/TSOPI(II) 
—— | ° KM616V10G2A 64Kx16 12/15/17/20| CMOS 200 10 44 SOJ/TSOP(iI) 
| 4m |} KM64V4002A 1Mx4 12/15/20 | CMOS 140 10 
| I+ KM68V4002A 512Kx8 12/15/20 | CMOS 180 10 
+ KM616V4002A 256Kx16 12/15/20 | CMOS 230 10 
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ELECTRONICS 


MEMORYICs ====3=~—_ FUNCTION GUIDE 
5. 5V BICMOS Fast SRAM 


| |. Org. | Speedins) | Technology Standby Package 
eae a x Max.(mA) | Max.(mA) | | 
~  KM68B261A 32K x 8 6/7/8 BiCMOS 170 


Den. PartName 


28SO0J 

. 32S0J 

| 1M —  KM64B1003 | 256K x 4 8/10/12/15 BiCMOS 10 32SO0J 
KM68B1002 128K x8 | = 8/10/12/15 BiCMOS | 10 — — 82S0J 

4M —*KM64B4002 1Mx4 12/13/15 | BiCMOS 30 32S0J 
*KM68B4002 512K x 8 12/43/15 BiCMOS 30 36SOJ 
*KM616B4002 256K x 16 12/13/15 BiCMOS 30 44505 


6. 3.3V BICMOS Fast SRAM 
Power Dissipation 
Part Name Speed(ns) Technology Active | Standby Package 
| Max.(mA) | Max.(mA) aos 8 
*KM64BV4002 | IMx4 | 12/13/15 BiCMOS 160 30, 32S0J 
*KM68BV4002 512K x 8 12/13/15 BiCMOS 170 30 36S0J 
*KM616BV4002 256K x 16 12/13/15 BiCMOS 240 30 44S0J 
7. Specialty SRAM | zi | | 
; Org. & Op Vec Product No* Technology Speed(ns) . ae Package 
64K x 18,5V KM718B86 BiCMOS | 8/9/10/12 290/90 _ §2-PLCC 


64K x 18,3.3V KM718BV87 BiCMOS 9/10/12 270/80 52-PLCC 
64K x 18,5V | KM718B90 BiCMOS 8/9/10/12 290/90 52-PLCC 


64K x 18,3.3V *KM718BV87AT BiCMOS — 8/9/12 300/100 - 100-TQFP 
32K x 32,3.3V |  KM732V588 CMOS 13/15/17 220/40 100-TQFP/QFP 

. 82K x 32,3.3V | KM732V589/L CMOS — 13/1517 200/30 100-TQFP/QFP 
64K x 16,3.3V |  KM716V689/L CMOS 13/15/17 200/30 100-QFP - 


| | 64Kx36,3.3V |  KM736V695/L_ CMOS 7.5/8.6/10 | TBD/TBD 100-QFP 
64K x 36,3.3V KM736V687 CMOS 8/9/12 TBD/TBD 100-TOFP 


* : Refer to the ordering information for more detail description of each product 
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MEMORY ICs FUNCTION GUIDE 


1. Asynchronous SRAM Ordering Information 


1 2 3 4 5 6 7 8 910 11 8 12 


MEMORY COMPONENT OPERATING Vcc 


DEVICE TYPE POWER LIMITS 
ORGANIZATION SPEED 
TECHNOLOGY OPERATING TEMP. 
OPERATING Vcc PACKAGES 
DENSITY & OPTION VERSION 
1, MEMORY COMPONENT 8. POWER LIMITS 
e BLANK PTITTTTTCTITTTTTrTTirTittitrT Titty High Power(Fast) 
SOE ee ae In Full CMOS Low Power SRAM(Slow) 
nO Bee ee SRAM(Async. ) poly -acbehectectaragatsinedehioeniacetaeast tow Power 
ais Sele Geena ee ee SRAM(ASSP) r) L-L es ocd bid Cad ecevdetuasaeeseasucbascecews Low Low Power 
3. ORGANIZATION 9. PACKAGES 
Ai ‘aeeueeveatior smear aval x1 bit © PP cteeseseesneecenenaseeneesmeetensnneesens DIP 
© A aevevevenesnnsecevesnenessonesee: x4 bits © (G cicteetereneenentesenenceneerreressesenes SOP 
A @) as Me x8 bits e J a necnaennenncucnancenusnnsctecsensnnnsans SOJ or PLCC 
oO rete tenseneeseeesneeeesenemenees x9 bits © T ceneeeeensteseeoaneenerscccrsnaenanesees TSOP(Standard) 
Sas x16 bits | @ PR aancnccecssvccnnscccnnsecneasseuceananees TSOP(Reverse) 
° 32 rere reer ereerererer rrr rrr rere ys X32 bits 10. OPERATING TEMP. 
4. TECHNOLOGY © BLANK cescssssecesessteresaeneeennenens Commercial 
> BLANK PTTTITTTTTITIT TTT TTT Tee CMOS e E POPPPITTITITITITTTTitirririririrT Ti rie Extended 
»B pirprernnacatistocet@reenbeaeaey BiCMOS © | ctttenssetsesseesacemseweeneceeneerenenes Industrial 
FF teneeenventnestescennnmasewens: Full CMOS 
5. OPERATING Vcc 11. SPEED 
PELANK corecreecessesseceesenens 5.0V SLOW SRAM 
WAGE a hdeine dda cu cedosauctiscs onesies 3 3V e 4 *necnscnnwncnncaveaneennaeosansensanasay 45ns 
Ll ids Cbeccslenucennababicvantestes 3.0V Sy, ERP ER Seng eee basen beeeroreneneesader 55ns 
setae aa eee eats 2 5 iy Meee 70ns 
pdpe cue ce ticeicocn you taecealods 2 OV e 8 PTITTTITITITITITIITTITTTTT iit Tee 85ns 
wis 0 eee 100ns 
6. DENCITY & OPTION gs etisieieseat teense haste soGne 
© BA wnvenetnensonennececancennaes 64:64K Slow Aa ts ee 150ns 
* P56 PPTOVETTITITT TIT TT Terre Teer 256:256K Slow 
° 257 PYYTITITITITTT TTT LTT Te Tere 257:256K Fast 
FAST SRAM 
Fae Geen 258:256K Fast(with OE) ee aa eecutes : 
a ae ea 512:512K Slow Oy ee eres a 
° 1000 ee et 1000:1 M Slow e 8 WITTITTTTTITT TTT TTT TCT to oe 
eo aac 1001:1M Fast ie ee en re 
#1002 arssmeees Mp eat aaron 1002:1M Fast(Revolutionary) BG eaten eee , se 
si aaa rae ae 1003:1M Fast(Revolutionary, with OE) eae ESE emer , as 
Py A000 ee een ee ae A eae 4000:4M Slow i. PTrrrITrTT titi tir titi rti trite oe 
we AQOD arsctteeeetenteeeetaceesn aes : ; © 17 nenenccnnccnncvcccseurescensnnsenenasen: 
~~" 4002:4M Fast(Revolutionary) casts aC ud 
qi VERSION © D5 cssccreensnnencesenccnseeenenreceesnnens 25ns 
i BLANK on donneaccenatsercerounaveccsunns First Rev. e 30 TITTTTITITITI TTT TLL 30ns 
r A errrerrrer rrr rrrT rrr teeter rrr Tri titre ert Second Rev. e 35 TIITTITiiiiiiiiiirt titi rrr t 35ns 
* R oe : PRS KORO EH HBB AREF EP ERE OH HERS EBHe HEE Third Rev. 
. 2 poms SREPSTER HTD TERT THAT RRADUANERHASSAE Forth Rev. 
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2. Synchronous Burst SRAM Ordering Information ™ 


MEMORY COMPONENT 


DEVICE TYPE 
ORGANIZATION 
TECHNOLOGY | 
OPERATING Vcc 
DENSITY & OPTION 


X 
| SPEED 
PACKAGES 
POWER LIMITS 


VERSION 
BURST MODE & OPTION 


1. MEMORY COMPONENT . VERSION 
2. DEVICE TYPE Le) eae 
0G cereeeesnenesceeneeeusessnnsaeeens SRAM(Async.) sa Ss tne Dae eee ae 
ly Meee . bg : 
SRAM(ASSP) fy et ae teen Sanna 
3. ORGANIZATION . POWER LIMITS 
© tnvneeueensernenenwssavensewens x8 bits © BLANK sitreessesecesssscessacenennnnce High Power 
* g PPTTITITITTITTTITTI TTT TTT TTT x9 bits Py L caw ee se cacesnvascencescancenensunarensun Low Power 
. 16 PTTITITITETITITITITTTTTT TTT TTT x16 bits 
E iat sohecevdnienedswnaenrwomanaex ok ae 10: PACKAGES 
ee eae Se x I S SHSCHARASSSHROTKHTHHHSHROKEOEEESH HEE BeSHE 
Ss inrare rans x36 bits 2 pear Ras ao anne 
64 x64 bits Sil! eteacnansehaesacabel aaimuslowthalseseds PLCC 
4. TECHNOLOGY e G i edab'essaweevecuwasevecavevencsncwacesses QFP 
Ree eee 11. SPEED 
—* Sync Burst (CLOCK ACCESS TIME) 
e 8 oan aeemecnnneccuncnnansencncenascessnens 8ns 
5. OPERATING Vcc iG ceeetintanitaraniesinictauleaamenae 9ns 
ge | laa a 5.0V 0 () ceectreneceetseeeenceessesnunenteneneens 10ns 
\f teen enameerenansersenenauenamens 3.3V . - 42 ei deen asia they ahr ta teas 42 ae 
01S cvcnscnecucncccccceennrnanncenanweccoses 15ns 
6. DENSITY & OPTION © DO cvvrernscrencsccstnsscccnsnecsseranesens 20 ns 
. RLANK Seclsn bee etwals a basses seas B2Kx9 or 64Kx18 
SS ce 32K Depth Sync Pipe & Burst (CLOCK CYCLE TIME) 
Ly, “RES IMPRRARtR ESSE Np A Seta Rees 64K Depth 07 rtteteeesetenesencensensneseseareeenee 133MHz 
ae oe eee eee 128K Depth | Pe ee eee sua teccadesueat 1416MHz 
7. BURST MODE & OPTION co eae nC 
OD ater Seah te vets PINAY COUN. nue tg WL Wedsbncs Megdepsiel cebu besaedgcneeace 
bid 25 ea aula dyes pesietiias - Binary Count,Glue Logic ie RR 66 MHZ 
AB cvseesesseeneeseseeneae Binary Count,Pipe Line i i re RR oe 
© QO seeereseeenerenenaseeeeesnenenen GW.BW,Mode,FT and ZZ 20 50 MHZ 
e 90 dnc ddbeedhebeweeedeeenebarwcsese Linear Count ; F ; 
Ce Linear Count,Glue Logic KM732V589 ( Pipelined / Non-Pipelined) 
‘ go sdech oiavewderotvekbeccuveewaves | Linear Count, Pipe Line e 10 SP SPIDHEPSSHSSHATSAHAERATSHORSTVSESEHHAS 100MHz,6ns/40MHz, 17ns 
“ Q5 Sed vdetekndetcee oe bucdcebasccces GW _.BW,Mode,FT and 7Z e 15 Se osecweousconenansesacvacvennavansenans 66MHz,8ns/40MHz,17ns 
© DD ciettretereacerecenecesecnsancceensenens 66MHz,8ns/50MHz, 15ns 
Oy, Chern neeeterensnat akssnskenssesrncsns tes 60MHz,9ns/40MHz, 17ns 
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MEMORY ICs 


FUNCTION GUIDE 


-3. Synchronous SRAM Modul Ordering Information 


a 
KM M 7 3 


SAMSUNG 
Memory 


Module 


Memory Type 
Organization 


Process & Operating Voltage 


1. SAMSUNG Memory 
2. Module 


3. Memory Type 
- 1: FLASH 
- 2: Mask ROM 
- 3: DRAM DIMM 
-4:DRAM SIP 
-5: DRAM SIMM 
-6: Async SRAM 
-7: Sync SRAM 
- 8: M-ROM and SRAM 
-9:VRAM 


4. Organization 

-8 : x8 bit 

-9 :x9 bit 

~ 16: x16 bit 
~ 18: x18 bit 
- 32 : x32 bit 
~ 44: x44 bit 
- 64 : x64 bit 
- 72: x72 bit 


5. Process & Operating Voltage 


-Blank: CMOS 5V 
-V: CMOS) 3.3V 
-B : BICMOS 5V 


4 


NO 


7 8 9 10 
A GG - XX L 
Power 


Speed 


Lead Finish & Edge 
Connector & Customer 


Component Revision 


Depth 

6. Depth 
- 32.33, 34, 35, 36 ..... > 32K 
- 64,65, 66, 67, 68 ..... > 64K 


- 128,129, 130, 131..... > 128K 
- 512,513, 514, 515..... > 512K 
- 544,545,546 ..... » 544K 


7. Component Revision 


- Blank : Original 
-A : First Revision 
-B : Second Revision 


8. Lead Finish & Edge Connector & 
Customer 
- Blank : Solder DIMM 
-G : Gold DIMM 


9. Speed 

- 10:10, 100 ns - 30: 30ns 
- 12: 12,120ns - 35: 35ns 
-13:13ns - 55: 55ns 
- 15: 15ns - 70: 70ns 
-17:17ns - 80: 80ns 
- 20: 20ns - 90: 90ns 
- 25: 25ns 


10. Power Dissipation. 
- Blank : Normal Power 
- L : Low Power 
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Low Power SRAMs (5.0V, 


- KM62256C Family 
- KM68512A Family 
- KM681000B Family 
- KM681000C Family 


- KM6161000B Family 


- KM684000A Family 


32K x8 Commercial, Exten 
64K x8 Commercial, Indust 
128K x8 Commercial, Exten 
128K x8 Commercial, Indust 
64K x16 Commercial, Indust 
512K x8 Commercial, Indust 


' 


KM62256C Family 7 CMOS SRAM 
32Kx8 bit Low Power CMOS Static RAM | 


FEATURE SUMMARY GENERAL DESCRIPTION 

e Process Technology : 0.7 uM CMOS The KM62256C family is fabricated by SAMSUNG's 
e Organization : 32K x8 advanced CMOS process technology. The family 
e Power Supply Voltage : Single 5V +/- 10% can support various operating temperature ranges 
e Low Data Retention Voltage : 2V(Min) and has various package types for user flexibility of 
e Three state output and TTL Compatible system design. The family also support low data 
e Package Type : JEDEC Standard retention voltage for battery back-up operations with 


28-DIP, 28-SOP, 28-TSOP(I)-Forward/Reverse low data retention current. 


Commercial 28-DIP, | 
(0~70 °C) 28-TSOP(I) RIF 
Extended | rotons 28-SOP 

-25~ 6 °cy| 7/100nS_ | og TsO P()) RIF 


Industrial 28-SOP 


(-40~85 °c) | 79/100NS_ | 98 TSoP() RIF 


* measured with 30pF test load 


PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM 


AQ~2, AQ~11 


28-PinTSOP 2 
A ~ Type | - Forward 2: 
28-Pin DIP 


* 28-Pin SOP ” eoave 


91607] JouyUOD 


/01~8 


ptetsce <t 
ti erere, ve 
RS 
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28-Pin TSOP 23 
Type | - Reverse 21 


[NARNIA NII MMM IMMISCIBLE 


[veo | Power 
Tves | Grouse 


ELECTRONICS | | 


KM62256C Family =~ © ke, CMOS SRAM 


PRODUCT LIST & ORDERING INFORMATION 
PRODUCT LIST 


SR RR RT RR IR I TOR IRA ARR RAT RRR) BRIER ICR ON RRND IR ARRAN AR RRA AR ARK RRR RAR AMARA AIA AAAS 
PSR PRPS DISSIDIA IGREICIE BSUS GIT SEIS POPLIN TER SCOT SPIDERS DORCDGIS) BEDSIDE BPS SPIT SIU ICR BN DCI TUL RL OL A CC RC 
PARSER REE reacataratetettntacets igtascteratetaties di trtatetetatergistets atelgatattatal da totet acetate as tsteialatete tetatetatetetetete seatetetetitareigtetetareaty saatetetet 


SENN, SAMEEREN MERRION REE CRRMEN CREEP INS tt Dhiba ot hes 


KM62256CLP-4 28-DIP, 45ns, L-pwr KM62256CLGE-7 28-SOP, 70ns, L-pwr KM62256CLGI-7 28-SOP, 70ns, L-pwr 
KM62256CLP-4L 28-DIP, 45ns, , LL-pwr KM62256CLGE-7L =| 28-SOP, 70ns, LL-pwr KM62256CLGI-7L 28-SOP, 70ns, LL-pwr 
KM62256CLP-5 28-DIP, 55ns, , L-pwr KM62256CLGE-10 28-SOP, 100ns, L-pwr KM62256CLGI-10 28-SOP, 100ns, L-pwr 
KM62256CLP-5L 28-DIP, 55ns, LL-pwr KM62256CLGE-10L 28-SOP, 100ns, LL-pwr KM62256CLGI-10L 28-SOP, 100ns, LL-pwr 
KM62256CLP-7 28-DIP, 70ns, , L-pwr KM62256CLTGE-7 28-TSOP F, 70ns, L-pwr KM62256CLTGI-7 28-TSOP F, 70ns, L-pwr | 
KM62256CLP-7L 28-DIP, 70ns, LL-pwr KM62256CLTGE-7L | 28-TSOP F, 70ns, LL-pwr > KM62256CLTGI-7L | 28-TSOP F, 70ns, LL-pwr 
KM62256CLG-4 28-SOP, 45ns, L-pwr KM62256CLTGE-10 | 28-TSOP F, 100ns, L-pwr KM62256CLTGI-10 28-TSOP F, 100ns, L-pwr 
KM62256CLG-4L | 28-SOP, 45ns, LL-pwr KM62256CLTGE-10L | 28-TSOP F, 100ns, LL-pwr KM62256CLTGI-10L | 28-TSOP F, 100ns, LL-pwr 
KM62256CLG-5 28-SOP, 55ns, L-pwr KM62256CLRGE-7 28-TSOP R, 70Ons, L-pwr KM62256CLRGI-7 28-TSOP R, 70ns, L-pwr 
KM62256CLG-5L | 28-SOP,55ns,LL-pwr ——S«|§ KM62256CLRGE-7L_ | 28-TSOP R, 7Ons, LL-pwr KM62256CLRGI-7L | 28-TSOP R, 70ns, LL-pwr 
KM62256CLG-7 28-SOP, 70ns, L-pwr | KM62256CLRGE-10 | 28-TSOP R, 100ns, L-pwr KM62256CLRGI-10 | 28-TSOP R, 100ns, L-pwr 
KM62256CLG-7L | 28-SOP, 70ns, LL-pwr KM62256CLRGE-10L | 28-TSOP R, 100ns, LL-pwr KM62256CLRGI-10L | 28-TSOP R, 100ns, LL-pwr 
KM62256CLTG -4 | 28-TSOP F, 45ns, L-pwr 
KM62256CLTG -4L | 28-TSOP F, 45ns, LL-pwr 

KM62256CLTG-5 {| 28-TSOP F, 55ns, L-pwr 

KM62256CLTG-5L | 28-TSOP F, 55ns, LL-pwr 

KM62256CLTG-7 | 28-TSOP F, 70ns, L-pwr 

KM62256CLTG-7L | 28-TSOP F, 70ns, LL-pwr 

KM62256CLRG-4 | 28-TSOP R, 45ns, L-pwr 

KM62256CLRG-4L | 28-TSOP R, 45ns, LL-pwr 

KM62256CLRG-5 | 28-TSOP R, 55ns, L-pwr 

KM62256CLRG-5L | 28-TSOP R, 55ns, LL-pwr 

KM62256CLRG-7 | 28-TSOP R, 70ns, L-pwr 

KM62256CLRG-7L | 28-TSOP R, 70ns, LL-pwr 


ORDERING INFORMATION 
KM6 2 X 256C X X X - XX X 


jo 


Low Low Power 
Access Time: 4=45ns, 5=55ns, 7=70ns, 10=100ns 


Operating Temp erature : 

l=Instrial, E=Extended, Blank=Commercial 
Package Type : G=SOP, P=DIP, 

TG=TSOP Forward, RG=TSOP Reverse | 
Low Power 


Die Version : C=4th generation 
Density : 256=256K bit | 
Blank=5V, V=3.0~3.6V, U=2.7~3.3V 
Organiztion : 2= x8 

SEC Standard SRAM 
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ELECTRONICS 


KM62256C Family CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * 


ite 


Vin, Vout -0.5 to Vect0. 

Ver 

a 
Kea2s6crl 


Operating Temperature KM62256CL/L- 


L 
| -25t085 =| eg_| KMG2256CLE/LE-L 
-40 to 85 KM62256CLI/LI-L 


Soldering temperature and time iL. 


* Stresses greater than those listed under ‘Absolute Maximum Ratings’ may cause permanent damage to the device. 
This is a stress rating only and functional operation of the device at these or any other conditions above those indicated 
in the operating section of this specification is not impilied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS* 


sate ERIE ICE) (CMM IT IERIE TRB REE SUSAN PP oS a day 
RRR RR MRR Sre t ea MRO Mo Sth iat ae arn bara ran inhi hty POURRA MMMM ERROR CRMC EER MMM NOOR SCR MIC RD 
AMMEN MM MM Se ee a MMMM CMR Meee i ree abt eho} ' ete SR RRM MRR RD ON MI CR OS 


SOOCUGGODOCOCUC IGT CSTE CRIOCICe RR Re IML) MME MICRO PMH NPM 


[input tow votage [vi 


* 1) Commercial Product : Ta=0 to 70 °C, unless otherwise specified 
2) Extended Product : Ta=-25 to 85 °C , unless otherwise specified 
3) Industrial Product : Ta=-40 to 85 °C , unless otherwise specified 

** Ta=25 °C | 

*** Vil(min)=-3.0V for <50ns pulse 


cc 
SS 
in 

Vil 


CAPACITANCE * (f=1MHz, Ta=25 °c) 


[tem | Symbot | TestCondition | Min | Max | Unt 
iputcapacitance | Gin | vneov | - | 6 | pF 
inpuvOutputcapacitance| cio |  Vorov | - | 8 | oF 


* Capacitance is sampled not 100% tested 
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KM62256C Family _ a CMOS SRAM 
DC AND OPERATING CHARACTERISTICS 


‘Input leakage current | Ili | Vin=Vss to Vec 


Output leakage current /CS=Vih or /WE=Vil 


Vio=Vss to Vcc 
Operating power supply current 


/CS=Vil, Vin=Vih or Vil, lio=OMA 
Average operating current 


pico 
Icc1 | Cycle time=1uS 100% duty 
| ICS<0.2V, Vil<0.2V, 
Vin=Vcc-0.2V, lio=OmMA 
Min cycle, 100% duty 
ICS=Vil, lio=OMA 
A 


Icc 
Vol 
oh=1 OMA 
Standby Current(TTL) | Isb_—_[/CS=Vih j 
Isb1. |/CS=Vcc-0.2V ~ 
KM62256CL-| Vinso0.2Vor  =—SssSL 
VineVec-0.2V | L- 
KM62256CLE-L | 
KM62256CLI | 
= 


* 4) Commercial Product : Ta=0 to 70 °C , Vcc=5V+/-10%, unless otherwise specified 
2) Extended Product: Ta=-25 to 85 °C , Vec=5V+/-10%, unless otherwise specified 
3) Industrial Product : Ta=-40 to 85 °C , Vec=5V+/-10%, unless otherwise specified 

** Ta=25 °C © 7 

*** 20mA for Extened and Industrial Products 

“** 10mA for Extended and Industrial Products 

*weeOMA for Extended and Industrial Products 


Output low voltage 


AC CHARACTERISTICS 


TEST CONDITIONS (1. Test Load and Test Input/Output Reference) * 


Input rise fall time | CL 
Input and output reference voltage ~ | 
Output load(See right) CL=100pF+1TTL | 
| * Including scope and jig capacitance 
| *CL=30pFt+1TTL | 


* See test condition of DC and AC Operating characteristics 
** Test load for 45ns Commercial Products 


a” 8 


ELECTRONICS 


Input pulse level 0.8 to 2.4V 


KM62256C Family CMOS SRAM 


TEST CONDITIONS(2. Temperature and Vcc Conditions) 


KM62256CL/L-L 5V +/- 10% 45*/55/70ns_ | Commercial 


KM62256CLE/LE-L -25~85 °C SV +/- 10% 70/100ns Extended 
KM62256CLI/LI-L -40~85 °C OV +/- 10% 70/100ns Industrial 


* parameters are measured with 30pF test load 


PARAMETER LIST FOR EACH SPEED BIN 


Read | Read cycle time —4Ro «| 45 


Address access time 


[Chip select to ouput 
[Output enable to valid ouput 
[Chip select tolow-Z output 
[Output enable tofow-Z output 
[Chip disable to high-Z output | 
[Output disable to high-Z output 
[Output hold from address changd_10 
[Write cycietime ay 
[Chip selectto end of write 
[Address setuptime 
[Address valid to end of wite | 1a 
[Wte pulsewidth 


= = 


& ATA 
nn oo Sn 


Wiite to output high-Z z [0 [afo[alolslo [a] ns 
Data to write time overlap 
Data hold from write time tDH 


End write to output low-Z tOW | 9 


Write recovery time 


on 


* All the parameters are measured with 30pF test load 


a _ 
| ELECTRONICS 


KM62256C Family __ CMOS SRAM 


DATA RETENTION CHARACTERISTICS © 


KM62256CLI-L 


See data retention © oO 
waveform 
*1) Commercial Product : Ta=0 to 70 °C, unless otherwise specified : 
2) Extended Product : Ta=-25 to 85 °C, unless otherwise specified 


3) Industrial Product : Ta=-40 to 85 °C, unless otherwise specified 
** Ta=25 °C 


DTA RETENTION TIMING DIAGRAM 


tSDR Data retention mode tRDR 


ICS2Vec-0.2V 


PH | xX |X | PowerDown | High [sb Isbt_ 
| Din fc 
*X means don't care —_ 


- ELECTRONICS 


KM62256C Family CMOS SRAM 


TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled) 
((CS=/OE=Vil, WE=Vih) 


| tRC 


Data Out Previous Data Valid f Data Valid 


TIMING WAVEFORM OF READ CYCLE = (WeE= vu) 


tre 
: a 


H 
tco | 
WHEE Vi y/ 7 WL: 


4 bd, 
tHz ——»p 


to 


SS 


4 4, yw . iy 
OE Gas ES: Yi 
MMO ETE i Uy YE: 


J 


Data out ———Hiigh - Z Data Vailid 


Notes (READ CYCLE) 


1. thz and tonz are defined as the time at which the outputs achieve the open circuit conditions and are not 
referenced to output voltage levels. 

2. At any given temperature and voltage condition, tyz (max.) is less than tiz (min.)both for a given device and from 
device to device. 
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KM62256C Family - CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE (we Controlled) 
.twe 
Address 


tcw(2) om 


——t- 


———- ft WHZ ¢4~——- LOW. 
Data out Data Undefined 
TIMING WAVEFORM OF WRITE CYCLE (cs controlled) 


two 
Address 


tas? tcw() , tWR(4) 
(3) 


ICS 


< es : 


Data out. ——————High - Z2—_——_—_—_____ nigh - 2 


Notes (WRITE CYCLE) 


1. Awrite occurs during the overlap(tWP) of a low/CSand low /WE. Awrite begins at the latest transition among 
ICS going low and WE going low: Awrite end at the earliest transition among iCSgoing high and WE going high, 
tWP is measured from the beginning of write to the end of write. 

2. tCW is measured from the later of /CS going low to end of write. 

3. tAS is measured from the address valid to the beginning of write. - ; 

4. tWR is measured from the end of write to the address change. tWR applied in case a write ends as /CS,or ie 
going high. 3 


i ELECTRONICS 
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KM62256C Family CMOS SRAM 
- TECHNICAL INFORMATION 


1) Icc2 characteristics by temperature variation 


All the values in this graph are depicted by the relative value with the maximum value 
measured at 5.0V Vcc and -40°C temperature. The basic relative value of icc2 at that 
condition is set into 1. 


Icc2 v.s Temperature @ Vcc=5V 


te) 
7 
= 
Cy 
> 
w 
= 
s 
® 
o 
be nal 
Ni 
o 
2 


25 40 
Temperature 


2) Isb1(CMOS Level Stanby Current) characteristics by temperature variation 


All the values in this graph are depicted by the relative value with the maximum value 
measured at 5.0V Vcc and 85°C temperature. The basic relative value of Isb1 at that 
condition is set into 1. 


isb1 v.s Temperature @ Vcc=5.0V 


isb1(Relative Value) 


25 40 
Temperature(T ) | 
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KM62256C Family _ CMOS SRAM 


3) Idr(Data Retention Current) characteristics by temperature variation 


All the values in this graph is depicted by the relative value with the maximum value 
measured at Vdr=3.0V and 85°C temperature. The basic relative value of Idr at that 
condition is set into 1. 


ldr v.s Temperature @ Vcc=3.0V | 


eo 
2 
G 
> 
2 
% 
rT 
a 
‘4 
Z 


40 
Temperature(C ) 
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KM68512A Family 


64Kx8 bit Low Power CMOS Static RAM 


FEATURE SUMMARY 


e Process Technology : 0.6 um CMOS 

e Organization : 64K x8 

e Power Supply Voltage : Single 5V +/- 10% 

e Low Data Retention Voltage : 2V(Min) 

e Three state output and TTL Compatible 

e Package Type : JEDEC Standard 
32-SOP, 32-TSOP(l)-Forward 


PRODUCT FAMIL 


Operat 


KM68512AL 


KM68512AL-L 


Industrial 
(-40~85 °C) 


KM68512ALI 


KM68512ALI-L 


* measured with 30pF test load 


PIN DESCRIPTION 


70/100ns 


28 
27 


32-Pin TSOP 
Type | - Forward 2 


6 27 
32-Pin SOP 2 
2 


a? 


ELECTRONICS 


Commercial 32-SOP 
(0~70 °c) =| 49° 99/70NS | 35 TSOP) F 


32-SOP 
32-TSOP(|) F 


CMOS:SRAM 


GENERAL DESCRIPTION 


The KM6851 2A family is fabricated by SAMSUNG's 
advanced CMOS process technology. The family 
can support various operating temperature ragnges 
and has various package types for user flexibility of 
system design. The family also support low data 
retention voltage for battery back-up operation with 
low data retention current. 


A3~A7, 
A12~A15 


Jepoosq-xX 


91607] josJUOD 


I/O Buffer 


/CS1, CS2, WWE, /OE, 


PRODUCT LIST & ORDERING INFORMATION _ 


PRODUCT LIST 
omme 


KM68512ALG-4 | = 32-SOP, 45ns, Lpwr | KM68512ALGI-7 - 32-SOP, 7Ons, L-pwr 
KM68512ALG-4L |=. 32-SOP, 45ns, LL-pwr KM68512ALGI-7L ~ 32-SOP, 7Ons, LL-pwr 
KM68512ALG-5 ~~ ~«-——s32-SOP, 55ns, L-pwr | KM68512ALGI-10 32-SOP, 100ns, L-pwr _ 
KM68512ALG-5L  32-SOP, 55ns, LL-pwr | © KM68512ALGI-10L | 32-SOP, 100ns, LL-pwr 
KM68512ALG-7 32-SOP, 70ns, L-pwr KM6851 2ALTI-7 32-TSOP F, 70ns, L-pwr 
KM68512ALG-7L 32-SOP, 70ns, LL-pwr KM68512ALTI-7L 32-TSOP F, 70ns, LL-pwr 
KM68512ALT-4 = |_~— 32-TSOP F, 45ns, L-pwr ‘KM68512ALTI-10 32-TSOP F, 100ns, L-pwr 
KM68512ALT-4L 32-TSOP F, 45ns, LL-pwr KM68512ALTI-10L ~ 32-TSOP F, 100ns, LL-pwr 
* ".KM68512ALT-5  32-TSOP F, 55ns, L-pwr es 
KM68512ALT-5L ~ 32-TSOP F, 55ns, LL-pwr 
KM6851 2ALT-7 32-TSOP F, 7Ons, L-pwr 
KM68512ALT-7L _ 82-TSOP F, 70ns, LL-pwr 


ORDERING INFORMATION 
KM6 8 X 512A X X X- XX X 


7 te 


Low Low Power 
Access Time : 4=45ns, 5=55ns, 7=70ns, 10=100ns 


Operating Temperature : | » 4 
l=Industrial, E=Extended, Blank=Commercial 
Package Type : G=SOP, T=TSOP Forward 


Low Power 

Die Version : A=2nd generation 
Density : 512=512Kbit 
Blank=5V 

Organiztion : 8= x8 

SEC Standard SRAM 
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KM68512A Family CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * 


1900 teatetateteteletaty SOON ROO 9000000000 aratatatehaanalacalstatetateretatataty 


I ME ITE ESOC EE OEE SNM INN MMMM NMS MIN MCN ERNMENT SND MCN ICRC OIC SCRUM DEM MCMC MES SIE ONCE MCN Sd SRE CM eS 


a 
Se 
PowerDissipation | Pd 
Storagetemperature | Tstg | -65t0150 | 
Operating Temperature Ta 
[Solderingtemperature andtime | _Tsolder_[260°C,10sec(Lead Only)| - | - 


* Stresses greater than those listed under ‘Absolute Maximum Ratings' may cause permanent damage to the device. 
This is a stress rating only and functional operation of the device at these or any other conditions above those indicated 
in the operating section of this specification is not impilied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 


oy 


Supply voltage 


Input high voltage 


Input low voltage | 


* 1) Commercial Product : Ta=0 to 70 °C , unless otherwise specified 
2) Industrial Product : Ta=-40 to 85 °C , unless otherwise specified 

* Ta=25 °C 

*** Vil(min)=-3.0V for <50ns pulse 


Input capacitance ~ Vin=0V 


* Capacitance is sampled not 100% tested 


«” 
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gat 


/CS1=Vih or CS2=Vil 
| or WEE=Vil, Vio=Vss to Vec 
|/CS1=Vil, CS2=Vih, 
_|Vin=Vih or Vil, fio=OMA 
| Cycle time=1uS 100% duty 
|/CS1<0.2V, CS2>Vcc-0.2V 
Vil<0.2V, Vih=Vcc-0.2V, lio=OmA | 
Min cycle, 100% duty | 
/CS1=Vil, CS2=Vih, lio=OMA 


ro} 
a 
come 
GS 
3 
> 
NO 
bh 


Standby Current(TTL) | 


KM68512AL/L-L | 
KM68512ALU/LI-L | 


* 1) Commercial Product : Ta=0 to 70 °C , Vec=5V+/-10%, unless otherwise specified | 
2) Industrial Product: Ta=-40 to 85 °C , Vec=5V+/-10%, unless otherwise specified 
** Ta=25 °C | . | : 


1/CS12Vcc-0.2V and 
CS$22Vcc-0.2V 
or CS2<0.2V | 
| Vin<0.2V or Vin=Vcc-0.2V 


SD ee ee 


AC CHARACTERISTICS 
TEST CO 


0.8 to 2.4V Ne eee 
ee Fe 
Input and output reference voltage] 1.5v | 


Output load(See right) Ci=100pF+1 TTL 


* See test condition of DC and Operating characteristics 
** Test load for 45ns Commercial Product 


Input pulse level | 
| Input rise and fall time 


* Including scope and jig capacitance 
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KM68512A Family CMOS SRAM 


TEST CONDITIONS(2. Temperature and Vcc Conditions) 


KM68512AL/L-L 5V +/- 10% 45*/55/70ns 


KM6851 2ALI/LI-L -40~85 °C 5V +/- 10% 70/100ns_ | __ industrial 
* parameters are measured with 30pF test load 


PARAMETER LIST FOR EACH SPEED BIN 


Output enable to low-Z output tOLZ | 
Chip disable to high-Z output 
Output disable to high-Z output | toHZ 


[End write to ouiputlowZ | 10 


* All the parameters are measured with 30pF test load 


ELECTRONICS 


DATA RETENTION CHARACTERISTICS 


+ eerie rein 
Vec=3.0V 
ICS=Vcc-0.2V | 


Data retention set-up time tSDR See data retention 
Recoverytime | tRDR waveform 


* 1) Commercial Product : Ta=0 to 70 °C, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85 °C, unless otherwise specified 

wee Ta=25 °C . ie : ; 

*** 1CS12Vec-0.2V, CS2 =Vec-0.2V(/CS1 controlled) or CS2S0.2V(CS2 controlled) 


DATA RETENTION TIMING DIAGRAM 
1/1081 Controlled a - 


~-tSDR_-, _ —sDattaretentionmode | __tRDR 


4.5V er ee ee ae ee eer ee ees Mc cr ea ar er aa ee a re er 
, t 
; 


DONE sedere tetra rea ta Wels co es Noten ois Sie hate hice ak ieee Pe RAD ot tat te Net wie osc ee 
NOU = cates cals ee ah et ic a Ns Nc a el I he ieae nt We NG ina es 
- ~ ICS=Vec- 

ICS1 ICS Vcc-0.2V | 
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CMOS SRAM 


KM68512A Family 


TIMING DIAGRAMS 


TIMING WAVE FORM OF READ CYCLE (1)Address Controlled) 


I, CS2=WE=Vih) 


=V 


(/CS=/OE 


tRc 


Address 


Data Vali 


Previous Data Val 


=) 
O 
x 
ey 
Q 


= VIH ) 
tre 


Address 


TIMING WAVE FORM OF READ CYCLE(2) (we 
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MAAS 
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SOARS 
Seas ans 
Saag 
ANAESS 
SSSSSe sss 


SAAS 


Lu 
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tOLz 


BRR SES 


© 
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AY 
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Data out 


Notes(Read Cycle) 


referenced to output voltage levels. 
2. At any given temperature and voltage condition, tHZ(Max) is less than tLZ(Min) both for a given device and 


1. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit conditions and are not 
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ELECTRONICS 


device to device interconnection. 
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SS RARER SSO SHON 
SANS See SS SSS SSS 
SO8s ASASSARRS SSE SSS 
SESSSSSSS SSSSSSSs SA SSNS 
] SARS SEH SSS SN 
SS SSS SS SSS 
i SS ARARARAAOS SEARS SSS 
- SSSaRss SESS Ss SAS 
SHANE RRS SSAA SSE 
SASS SSS WS ASAASS 
Y. SSS SSX SS - SSS 
% SESS SS SS SSRs SSS 
x SAAS IT oe SSS SSE 
SNS SERESSS SSNS SERRE 
aS SS SSSR SSSSSSSSS SAAS 
; SS SS SREY SS SSS 
SANS SSNS SSAA SSSSans 
: SSS RN SSN SSS 
ARRAS RRS ARRAS SQA SSN 
a SESS RSS SSS SSSA 
SERS SSSSSnes SSA SSS 
SSESSSS SSS ANS SAARANS 
SSSSSNSs SA ~ SSSSSSs SSE 
SAAS SSSSSSSans SSS SSS SS 
‘a SS AAT 2 SSS SSSSSSNG 
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Data Vailid 
DW: 
Data Vailid 
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tcw(2 
__ tWP(1) 
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twe 


(ICS1 Controlled) 
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tco2 | 
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Address 
Data in 
Address 
Data in 
Data out 
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TIMING WAVE FORM OF WRITE CYCLE(1) (we controlled) 
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KM68512A Family ___CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(3})csz controlled) _ 


twe 


tAS(3) tcw(2 


WRT 
est 


a Y 


CS2 tcw(2) 
tWP(1) | 


WE CS A 


tDH 


—tow: 
Data in | Data Vailid 


Dataout ——High - 2—__—_——__$ ei igh -2 


Notes(Write Cycle) 

1. Awrite occurs during the overlap of a low/CS1, a high CS2 and a low /WE. A.write begins at the latest transition 
among /CS1 going low, CS2 going high and /WE going low. A write ends at the earliest transition among /CS1 going 
high, CS2 going low and /WE going high, tWP is measured from the beginning of write to the end of write. 

2. tCW is measured from the later of /CS1 going low or CS2 going high to the end of write. 

3. tAS is measured from the address valid to the beginning of write. 

4. tWR is measured from the end of write to the address change. tWR(1) applied in case a write ends at/CS1, or WE 
going high, tWR2 applied in case a write ends at CS2 going to low. | 
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KM681000B Family =| 


MOS SRAM 
128Kx8 bit High Speed CMOS Static RAM = = = ——— 


FEATURE SUMMARY = =  =—s GENERAL DESCRIPTION 


* Process Technology : 0.6 um CMOS | _ The KM681000B family is fabricated by SAMSUNG's 
* Organization: 128Kx8 -— en advanced CMOS process technology. The family 
- Power Supply Voltage : Single 5V +/- 10% can support various operating temperature ranges 
- Low Data Retention Voltage : 2V(Min) and has various package: types for user flexibility of 
* Three state output and TTL:Compatible - system design. The family also support low data 
- Package Type : JEDEC Standard — ~~ retention voltage for battery back-up operations with 


a or low data retention current. 
PRODUCT FAMILY 


_| Commercial _ 32-DIP, 32-SOP | 

| (0~70 °c) 32-TSOP(!) R/F. 
_| Extended | 32-SOP 
| KM681000BLE-L_ 


ee eraaa oor 


32-SOP 
KM681000BLI-L | (-40~85 °c) | /2/100NS_ | 35 ts 0P() RIF 


PINDESCRIPTION = =~=~—_ FUNCTIONAL BLOCK DIAGRAM 
| ‘= 3° A0~3, A8~11. . | 


| Cell Array 


32-Pin TSOP 
,_ Type | - Forward z 


8 
32-Pin DIP» Flo 
* 32-Pin SOP * Bt 


-ICS1, CS2 
ME, /OE 


— 91607, [043U0D 


32-Pin TSOP 2 | 
Typel-Reverse 5 


| No Connection 
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KM681000B Family | - GEMOS SRAM. 


PRODUCT LIST & ORDERING INFORMATION 


KM681000BLGE-7 
KM681000BLGE-7L 
KM681000BLGE-10 
KM681000BLGE-10L 
KM681000BLTE-7 
KM681000BLTE-7L 
KM681000BLTE-10 
KM681000BLTE-10L 
KM681000BLRE-7 
KM681000BLRE-7L 
KM681000BLRE-10 
KM681000BLRE-10L 


32-DIP, 55ns, , L-pwr 
KM681000BLP-5L |32-DIP, 55ns, LL-pwr 
KM681000BLP-7 {32-DIP, 70ns, , L-pwr 
KM681000BLP-7L {32-DIP, 70ns, LL-pwr 
KM681000BLG-5 |32-SOP, 55ns, L-pwr 
KM681000BLG-5SL |32-SOP, S5ns, LL-pwr 
KM681000BLG-7 |32-SOP, 7Ons, L-pwr 
KM681000BLG-7L |32-SOP, 70ns, LL-pwr 
KM681000BLT-5 {32-TSOP F, 55ns, L-pwr 
KM681000BLT-5L |32-TSOP F, 55ns, LL-pwr 
KM681000BLT-7 |32-TSOP F, 7Ons, L-pwr 
KM681000BLT-7L |32-TSOP F, 7Ons, LL-pwr 
KM681000BLR-5 |32-TSOP R, 55ns, L-pwr 
KM681000BLR-5L {32-TSOP R, 55ns, LL-pwr 
KM681000BLR-7 |32-TSOP R, 70ns, L-pwr 
KM681000BLR-7L |32-TSOP R, 7Ons, LL-pwr 


32-SOP, 7Ons, L-pwr 
32-SOP, 7Ons, LL-pwr 
32-SOP, 100ns, L-pwr 
32-SOP, 100ns, LL-pwr 
32-TSOP F, 7Ons, L-pwr 
32-TSOP F, 7Ons, LL-pwr 
32-TSOP F, 100ns, L-pwr 
32-TSOP F, 100ns, LL-pwr 
32-TSOP R, 7Ons, L-pwr 


KM681000BLGI-7L |32-SOP, 70Ons, LL-pwr 
KM681000BLGI-10 |32-SOP, 100ns, L-pwr 
KM681000BLGI-10L ]32-SOP, 100ns, LL-pwr 
KM681000BLTI-7 |32-TSOP F, 70ns, L-pwr 
KM681000BLTI-7L |32-TSOP F, 7Ons, LL-pwr 
KM681000BLTI-10 {32-TSOP F, 100ns, L-pwr 
KM681000BLTI-10L {32-TSOP F, 100ns, LL-pwr 
KM681000BLRI-7 j32-TSOP R, 7Ons, L-pwr 
32-TSOP R, 7Ons, LL-pwr |[KM681000BLR-!7L {32-TSOP R, 70ns, LL-pwr 
32-TSOP R, 100ns, L-pwr |KM681000BLRI-10 /32-TSOP R, 100ns, L-pwr 
32-TSOP R, 100ns, LL-pwr]|KM681000BLRI-10L |32-TSOP R, 100ns, LL-pwr 


ORDERING INFORMATION 


KM6 8 X 1000 B X X XK - XX X 


a. Low Low Power 


Access Time: 5=55ns, 7=/0Ons, 10=100ns 


Operating Temperature : 
l=Industrial, E=Extended, Blank=Commercial 
Package Type: G=SOP, P=DIP, ~.. a 
T=TSOP Forward, R=TSOP Reverse 
Low Power e 


Die Version : B=3’rd generation 
Density : 1000=1Mbit 

Blank=5V, V=3.0~3.6V, U=2.7~3.3V 
Organiztion : 8= x8 

SEC Standard SRAM 
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KM681000B Family _ ______— CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * 


vortage:< on Vec supply relative to Vss -0.5 to ne 0 


Sansone | Tag | ate |- ——— 
Operating Temperature | aM | 
_ 25 10 85 
“40 t0 85 
a 


| = Stresses greater than those listed under ‘Absolute Maximum Ratings' may cause permanent damage to the device. | 
This i is a stress rating only and functional operation of the device at these or any other conditions above those indicated 


in the operating section of this specification is not impilied. Exposure to absolute maximum fating conditions for 
extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS* 


Supply voltage 


Input high voltage 
Input low voitage 


* 14) Commercial Product : Ta=0 to 70 °C, unless otherwise specified 
2) Extended Product : Ta=-25 to 85 °C, unless otherwise specified 
3) Industrial Product : Ta=-40 to 85 °C, unless otherwise specified 

** Ta=25 °C 

*** Vil(min)=-3.0V for <50ns pulse 


CAPACITANCE * (f=1MHz, Ta=25 °C) 


| ‘Tnput capacitance 
Input/Output capacitance | 


* Capacitance is sampled not 100% tested 
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KM681000B Family CMOS SRAM 
DC AND OPERATING CHARACTERISTICS 
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Input leakage current | | Vin=Vss to Vcc 


| /CS1=Vih or CS2=Vil or 

7 IWE=Vil, Vio=Vss to Vcc 

Operating power supply current | Icc /CS1=Vil, CS2=Vih 

scetciinamninn Silk Vin=Vih or Vil, lio=OMA 

Average operating current Icc1 {Cycle time=1uS 100% duty 

ian /CS1<0.2V, CS22Vcc-0.2V 

lio=O0mA,/CS1=Vil, CS2=Vih 

Min cycle, 100% duty 


Output high voitage loh=1.0mA 
Standby Current(TTL) CS$1=Vih, CS2=Vil 


KM681000BL 
KM681000BL-L 


KM681000BLE 
KM681000BLI 


* 1) Commercial Product : Ta=0 to 70 °C, Vcc=5V+/-10%, unless otherwise specified 
2) Extended Product : Ta=-25 to 85 °C, Vec=5V+/-10%, unless otherwise specified 
3) Industrial Product : Ta=-40 to 85 °C, Vcc=5V+/-10%, unless otherwise specified 

** 20mA for Extened and Industrial Products 

***15mA for Extended and Industrial Products 


LL(L Low Power) 


A.C CHARACTERISTICS 


TEST CONDITIONS(1 . Test Load and Test Input/Output Reference)” 


Input pulse level 


0.8 to 2.4V 


Input rise and fall time l5ns 
input and output reference voltage 


Output load(See right) CL=100pF+1TTL 


* See test condition of DC and Operating characteristics 


~ b 


* Including scope and jig capacitance 
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KM681000B Family CMOS SRAM 


-10% || 


| L_ -25~85°C | S5V+/-10% . | 70/100ns | Extended 
[| _KM@81000BLVLILL _—|_-40~85°c | SV +/- 10% 70/100ns | Industrial | 


© PARAMETER LIST FOR EACH SPEED BIN 


| Read | Read cycle time 
__ | Address access time | a ae Fe 
tCO1, tCO2_ 


Chip select to output | 
a 
tLZ1, tLZ2 


| tHz4,tHz2 | 0 | 20 | 
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KM681000B Family CMOS SRAM 
DATA RETENTION CHARACTERISTICS 


Setetatatetaatatetatecetatetatatatetatste Mata atetetetatatetetstetetete Batata tstatetatetetetetatetet eM tatetetetetatetelatetetatete’ Matatataletetstatatetatatgtytyt 
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tet old ase tatats| 
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Idr} KM681000BL 
KM681000BL-L 


Data retention current 


L-Ver 4 
tive = | os 
ve 
KM681000BLE-L LL-Ver 
KM681000BLI-L 


Data retention set-up time 'tSDR See data retention Lo 
Recoverytime_—~«(L{RDR__—————=i waveform En 


* 1) Commercial Product : Ta=0 to 70 °C, unless otherwise specified 
2) Extended Product : Ta=-25 to 85 °C, unless otherwise specified 
3) industrial Product : Ta=-40 to 85 °C, unless otherwise specified 

** Ta=25 °C 


*** 1CS1= Vec-0.2V, CS2= Vcc-0.2V(/CS1 controlled) or CS2S0.2V(CS2 controlled) 


DATA RETENTION TIMING DIAGRAM 


1) /CS1 controlled tSDR Data retention mode tRDR 
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ICS2Vcc-0.2V 


2) CS2 controlled Data retention mode 


Vec 
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CS2=0.2V 
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TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled). 
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ELECTRONICS 


referenced to output voltage levels. 
2. At any given temperature and voltage condition, tHZ(Max) is less than tLZ(Min) both for a given device and 


device to device interconnection. 


Address 
Data Out 


Address 
1. tHZ and tOHZ are defined as the time at which the outputs achieve the open c 


(/CS=/OE=V 


Data out 
Notes(Read Cycle) 


TIMING WAVEFORM OF READ CYCLE(2) 
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KM681000B Family CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(1) (we Controlled) 


twe 


tcw(2) 4— tWR(4) | 
Ics wet 
co lf TZ 
MVE A 
AS =" 
+——_— twrz +—— tow. 
Data out Data Undefined 
TIMING WAVEFORM OF WRITE CYCLE(2) —/cs1 Controlled) 
twe 
tas tcwr) tWR(4) 
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KM681000B Family | CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(3) (cs2 Controlled). _ 


ee “1st eae . 7, | ae 
<< a , 


7 tow: ply —tet 
Data in oo — 2 q Data Vailid 
Dataout ————-—_—— High - 2 __________________________— High - Z 


Notes(Write Cycle) 

1. Awrite occurs during the overlap of a low/CS1, a high CS2 and a low /WE. A write begins at the latest transition 
among /CS1 going low, CS2 going high and ME going low. A write ends at the earliest transition among /CS1 going 
high, CS2 going low and WE going high, tWP is measured from the beginning of write to the end of write. — 

2. tCW is measured from the later of /CS1 going low or CS2 going high to the end of write. 

3. tAS is measured from the address valid to the beginning of write. 

4. (WR is measured from the end of write to the address change. tWR(1) applied in case a write ends a/iCsi, or/WE 
going high, tWR2 applied in case a write ends at CS2 going to low. 


FUNCTIONAL eon en | 
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_ Ouput Disable High-Z 
ea ae 


* X means don't care | 
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KM681000B Family CMOS SRAM 
TECHNICAL INFORMATION 


1) Ilcc2 characteristics by temperature variation 


All the values in this graph are depicted by the relative value with the maximum value 
measured at 5.0V Vcc and -40°C temperature. The basic relative value of Icc2 at that 
condition is set into 1. 


I 


Icc2 v.s Temperature @ Vcc=5V 
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2) Isb1(CMOS Level Stanby Current) characteristics by temperature variation 


All the values in this graph are depicted by the relative value with the maximum value 
measured at 5.0V Vcc and 85°C temperature. The basic relative value of Isb1 at that 
condition is set into 1. 


isb1(Relative Value) 
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KM681000B Family —__ CMOS SRAM 


3) Idr(Data Retention Current) characteristics by temperature variation 


All the values in this graph is depicted by the relative value with the maximum value _ 
measured at Vdr=3.0V and 85°C temperature. The basic relative value of Idr at that 
condition is set into 1. 
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KM681000C Family 


Advance Information 
CMOS SRAM 


128Kx8 bit Low Power CMOS Static RAM 


FEATURE SUMMARY 


¢ Process Technology : 0.4 uM CMOS 
¢ Organization : 128K x 8 
¢ Power Supply Voltage : Single 5V +/- 10% 
* Low Data Retention Voltage : 2V(Min) 
¢ Three state output and TTL Compatible 
e Package Type : JEDEC Standard 
32-DIP, 32-SOP, 32-TSOP(!)-Forward/Reverse 


PRODUCT FAMILY 


KM681000CL-L 
KM681000CLI 
KM681000CLI-L 


* measured with 30pF test load 


Industrial 


PIN DESCRIPTION 


32-Pin TSOP 


a7 
32-Pin DIP 
> 22-Pin SOP 


32-Pin TSOP 
Type | - Reverse 


Commercial 
(0~70 *c) dil 
j 32-SOP 
(-40~85 °c) | 4978 9V | SS/7ONS | so tsOPQ)RIF | 4uA 


25 
: Type | - Forward 24 


GENERAL DESCRIPTION 


The KM681000C family is _ fabricated by 
SAMSUNG's advanced CMOS process technology. 
The family can support various temperature ranges 
and has various package types for user flexibility of 
system design. The family also support low data 
retention voltage for battery back-up operations with 
low data retention current. 


32-DIP, 32-SOP 
32-TSOP(I) R/F 2uA 
10uA 


FUNCTIONAL BLOCK DIAGRAM 


A9~11, AO~3 


ICS1, CS2 
WE, /OE 


016077 j01]U0D 


DOD 


a 
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KM681000C Family 


PRODUCT LIST & ORDERING INFORMATION 


PRODUCT LIST | 


~ KM681000CLP-4 
KM681000CLP-5 
- KM681000CLP-4L 
KM681000CLP-5L 


KM681000CLG-4 
KM681000CLG-5 


~ KM681000CLG-4L 


~ KM681000CLG-5L 


KM681000CLT-4 
_ KM681000CLT-5 


KM681000CLT-4L _ 


KM681000CLT-SL 


KM681000CLR-4 
KM681000CLR-5 
KM681000CLR-4L 
KM681000CLR-5L 


32-DIP, 45ns, L-pwr 
32-DIP, 55ns, L-pwr 
32-DIP, 45ns, LL-pwr 
32-DIP, 55ns, LL-pwr 


32-SOP, 45ns, L-pwr 
32-SOP, 55ns, L-pwr 
32-SOP, 45ns,LL-pwr 
32-SOP, 55ns, LL-pwr 


32-TSOP (I) F, 45ns, L-pwr 
32-TSOP (I) F, 55ns, L-pwr 
32-TSOP (I) F, 45ns, LL-pwr 
32-TSOP (1) F, 55ns, LL-pwr. | 


32-TSOP (I) R, 45ns, L-pwr 
32-TSOP (i) R, 55ns, L-pwr 
32-TSOP (1) R, 45ns, LL-pwr 
32-TSOP (I) R, 55ns, LL-pwr 


ORDERING INFORMATION 
KM6 8 X 1000 C X X X - XX 


| ELECTRONICS 


Lé 


KM681000CLGI-5 
KM681000CLGI-7 
KM681000CLGI-5L 


- KM681000CLGI-7L 


KM681000CLTI-5 
KM681000CLTI-7 
KM681000CLTI-SL 
KM681000CLTI-7L 


KM681000CLRI-5 


KM681000CLRI-7 
KM681000CLRI-5L 


KM681000CLRI-7L 


Low Power 


Low Low Power 
Access Time: 4=45ns, 5=55ns, 7=70ns 


Operating Temperature : 


l=Industrial, E=Extended, Blank=Commercial 
Package Type: P= DIP, G= SOP, 
T=TSOP Forward, R=TSOP Reverse 


Advance Information 


_CMOS SRAM 


32-SOP, 55ns, L-pwr 
32- SOP, 70ns, L-pwr 
32-SOP, 55ns, LL-pwr — 
32-SOP, 70ns, LL-pwr 


32-TSOP (I) F, 55ns, L-pwr 
32-TSOP (I) F, 7Ons, L-pwr 
32-TSOP (I) F, 55ns, LL-pwr 
32-TSOP (1) F, 70ns, LL-pwr 


- 32-TSOP (I) R, 55ns, L-pwr 


32-TSOP (I) R, 70ns, L-pwr — 
32-TSOP (I) R;, 55ns, LL-pwr 


32-TSOP (I) R, 70ns, LL-pwr 


Die Version : C=4’th generation 
Density : 1000=1Mbit 

Blank=5V, V=3.0~3.6V, U=2.7~3.3V 
Organiztion : 8= x8 © 

SEC Standard SRAM 


KM6161000B Family CMOS SRAM 
64Kx16 bit Low Power CMOS Static RAM 


FEATURE SUMMARY GENERAL DESCRIPTION 

e Process Technology : 0.6 um CMOS The KM6161000B_ family is fabricated by 
e Organization : 64Kx16 SAMSUNG's advanced CMOS process technology. 
e Data Byte Control : /LB=1/01~8, /UB=1/O9~16 The family can support various operating temperature 
e Power Supply Voltage : 5.0V +/- 10% ranges and has various package types for user 
e Low Data Retention Voltage : 2V(Min) flexibility of system design. The family also support 
e Three state output and TTL Compatible low data retention voltage for battery back-up 
e Package Type : JEDEC Standard operation with low data retention current. 


44-TSOP(II)-Reverse/Forward 
PRODUCT FAMILY 


(O~70 °C) Foward/Reverse 
er [oes [| a 
KM6161000BLRI/LRI-L| (-40~85 °c) Foward/Reverse 


* parameters are measured with 30pF test load 


PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM 
0; bx 
O :Bk 
7 Wot Cell 
44-Pin 3 3 44-Pin 10 Equcs | Array 
TSOP(II) 3 » TSOP(II Vas 
Forward a a Reverse vos | 


O 


=> 
aa 


01607] jo1}U0D 


20 (J Ai3 
yy Ai2 
ite a Y-Decoder 
/01~16 
I/O Buffer 


/CS, WE, /OE, /UB, /LB 
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<M6161000B Family __CMOS SRAM 


PRODUCT LIST & ORDERING INFORMATION 


PRODUCT LIST 


tptetecetstatatptatetetateetacateretetetstatatateteteratatetatesecetararaceteleretstatatscatatiterateterstetetetaterece 
state tetera elatate” 


KM6161000BLT-5 44-TSOP(II), F,5V,55ns,L KM6161000BLTI-7 | 44-TSOP(I), F, 5V, 7Ons, L 

«| KM6161000BLT-5L | 44-TSOP(ID, F, 5V, 55ns, LL KM6161000BLTI-7L 44-TSOP(II), F, 5V, 70ns, LL 
“| KM6161000BLT-7 44-TSOP(II), F, 5V, 7Ons, L KM6161000BLTI-10 44-TSOP(II), F, 5V, 100ns, L 
©. | KM6161000BLT-7L 44-TSOP(II), F, 5V, 70ns, LL KM6161000BLTI-10L 44-TSOP(II), F, 5V, 100ns, LL 


KM6161000BLR-5 44-TSOP(II), R, 5V, 55ns, L | KM6161000BLRI-7 44-TSOP(II), R, 5V, 70ns, L 

KM6161000BLR-5L 44-TSOP(II), R, 5V, 55ns, LL KM6161000BLRI-7L  _—s«|._: 44-TSOPA(II), R, 5V, 7Ons, LL 
KM6161000BLR-7 44-TSOP(II), R, 5V, 7Ons, L KM6161000BLRI-10 44-TSOP(II), R, 5V, 100ns, L 
KM6161000BLR-7L 44-TSOP(II), R, 5V, 70ns, LL KM6161000BLRI-10L 44-TSOP(II), R, 5V, 100ns, LL 


ORDERING INFORMATION 


KM616 X1000B X X X- XX X 


Le 


Low Low Power 
Access Time: 5=55ns, 7=70ns, 10=100ns 


Operating Temperature : | 
l=Industrial, E=Extended, Blank=Commercial 
Package Type : T=TSOP(II)-Forward, 


ieee Pawar a al 


Die Version : B=3rd generation 
_ Density : 1000=1Mbit 
=3.3V, U=3.0V, Blank=5V 
Organiztion : 16= x16 
SEC Standard SRAM 
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KM6161000B Family ~ CMOS 


SRAM 


2] 
| 


* Stresses greater than those listed under ‘Absolute Maximum Ratings' may cause permanent damage to the device. 
This is a stress rating only and functional operation of the device at these or any other conditions above those indicated 


in the operating section of this specification is not impilied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS* 


VID: 
Supply voltage 
Vss 


Input high voitage Vih 


* 1) Commercial Product : Ta=0 to 70 °C , unless otherwise specified 
2) Industrial Product : Ta=-40 to 85 °C , unless otherwise specified 

* Ta=25 °C 

*** Vil(min)=-3.0V for <50ns pulse 


Cin i 
Input/Output capacitance Vio=0V 


* Capacitance is sampled not 100% tested 


KM6161000B Family 
DC AND OPERATING C 


Vin a 
/CS=Vih or WE=Vil, /UB=Vih or 
wey Bess wicentdiiapecd /:B=Vih, Vio=Vss to Vcc 
- Operating power supply current || | /CS=Vil, Vin=Vih 
pepe eee fe Lor Vil, io=OmA 
| Average operating current a e Cycle time=1uS 100% duty 
es Gee “gee -|/CS<0.2V, lio=OmA 

Min cycle, 100% duty 
| CS Vil, tio=OmA 
|Outputlow voltage |lol=2.1mA | 
Ouput high voltage. oj eh eee loh=-1.0MA _ 


[Standby Current(TTL) | Isb__[/CS=Vih 
} 6161000BL/L-L ICS=Vcc-0.2V 
emake VinzVec-0.2V | LL 
er EE 


+ 1) Commercial Product:: Ta=0 to 70 °C, unless otherwise specified. 
~~ 2y Industrial Product : Ta= -40 to 85 °C, unless otherwise specified 


AC CHARACTERISTICS 


TEST CONDITIONS(1. Test Load and Test Input/Output Ref 


tem 


Input pulse level _ | 0.8 to 2.4V 
Input rise fall time | 5ns 
Input and output reference voltage 


Output load(See right) Ci=100 pF+1TTL 
*™ CL=30 pF+1TTL 


“Including scope and jig capacitance 


_ *See test condition of DC and Operating characteristics 


_™ Test load for 55ns product 


| "ELECTRONICS oe, = OO 


KM6161000B Family CMOS SRAM 


TEST CONDITIONS(2. Temperature and Vcc Conditions) 


| Temperature 


KM6161000BL/L-L 0~70 °C 
KM6161000BLI/LI-L -40~85 °C SV +/- 10% ~~ 70/100ns Industrial 


* parameters are measured with 30pF test load 


PARAMETER LIST FOR EACH SPEED BIN 


Read [Read cycle time 
Address access time 


Output enable to valid output 
/UB, /LB Access Time 
Chip select to low-Z output 


Chip disable to high-Z output tHZ 
/UB, /LB disable to high-Z output |} tBHZ 


ny Ip |p Nh Iho lon lan : 
Oo 1O |}O 1 1 1H : 


Output disable to high-Z output tOHZ 


© 


* parameters are measured with 30pF test load 
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KM6161000B Family CMOS SRAM 


Be een CHARACTERISTICS — 


Data retention set-up time; tSDR See data retention 
Recovery time Te waveform — 
* 4) Commercial Product: Ta=0 to 70 °C, unless otherwise specified 


2) Industrial Product : Ta=-40 to 85 °C , unless otherwise specified 
“ Ta=265°C 


DATA RETENTION TIMING DIAGRAM 


tSDR- Data retentionmode = tRDR 


son never e wm vrwmeneen ease han voewn eer nnn ses here e eee eerestrovr eve wesaeve ese an senses nere soars ee enon Fase sseawereses ue geese eer sees veeneenaene 


vee ere we se Pe mses wn eren For nvees nena e te s cooker se ee sewer eee wees evesaweseevesee enw ss ane Pan neue Fee eenersanve se Bove evenness nevevane 


ene t een ease eae @ Ofe ee wet oo 6 8 8 mm 8 ww eke ow, © semen ETT ¢ © se FF ees 2 8H 6 sw st ewe Mee se eee hee eee 


ICS=Vec-0.2V 
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KM6161000B Family CMOS SRAM 


TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE (1) (Address Controlleg) 
(/CS=/OE=Vil, WE=Vih, /UB or, and /LB=Vil) 


tRc 
7" - 


tOH 


Data Out Previous Data Valid : Data Valid 


TIMING WAVEFORM OF READ CYCLE = (we= vin) 


JOE & 


tBLz 


YZ 


High - Z 


Data out 


Notes (READ CYCLE) 


1. tHz and toHz are defined as the time at which the outputs achieve the open circuit conditions and are not 
referenced to output voltage levels. | 

2. At any given temperature and voltage condition, thz(max.) is less than t Lz(min.) both for a given device 
and from device to device. 


ELECTRONICS 


KM6161000B Family 


___CMOS SRAM 
TIMING WAVEFORM OF WRITE CYCLE (we controtted) eee 
— a : tcw(2) }e—twR) 
a — (TT 
us stl . | a 
| | 4—{tOH—>» 
can a 
| | . : | tows 


Data out ‘Data Undefined | 


TIMING WAVEFORM OF WRITE CYCLE (cs controlted) 


7 Address oe 


tas tcw(2)- tWR(4) 


ICS 


Data out 


Z Vl 


YE TH yy | 
YUL 


High -Z High - Z 
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KM6161000B Family CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE (/us8,/LB Controlled) 


tcw(2 tWR(4) 
cs a es 
/UB, /LB jis 
(3) 
me (Cs et a 
Notes (WRITE CYCLE) 


1. Awrite occurs during the overlap(tWP) of a low/CS and low /WE. Awrite begins at the latest transition among 
/CS going low and /WE going low : Awrite end at the earliest transition among /CS going high and /WE going 
high, tWP is measured from the beginning of write to the end of write. 

2. tCW is measured from the later of /CS going low to end of write. 

3. tAS is measured from the address valid to the beginning of write. 

4. tWR is measured from the end of write to the address change. tWR applied in case a write ends as /CS, or WE 
going high. 


FUNCTIONAL DESCRIPTION | 


| High-Z | | High-Z Isb, Isb1 


Ouput High-Z High-Z 
Diable High-Z su bes 


* X means don't care 
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KM684000A Family _ OS 
512Kx8 bit High Speed CMOS Static RAM 


FEATURE SUMMARY == —-_— GENERAL DESCRIPTION 


e Process Technology : 0.4 um CMOS a oe The KM684000A family is fabricated by SAMSUNG's 
e Organization : 512K x8 | a advanced CMOS process technology. The family 
e Power Supply Voltage : Single 5V +/- 10% can various operating temperature ranges and has 
« Low Data Retention Voltage: 2V(Min) . ..._ various package types for user flexibility of system 
e Three state output and TTL Compatible.  =———s— design. The family also support low data retention 
e Package Type : JEDEC Standard | voltage for battery back-up operations with low data 


32-DIP, 32-SOP, 32-TSOP(Il)-Forward/Reverse retention current. 
PRODUCT FAMILY | 


CRI RCH ORM RCM RCM ICI Ot ea 
ORRIN MIEN SCHR NCIC ICE SE be ie ot 


SCN MIE IRON MMMM MMMM NMI MMMM EIN NNN MMMM MI RMMMMNMMMM MMMM M MEM IMET MAMI M MMMM MN MMM MMMM NE MINIS NMI RSCN ICSI CHEN ICIER CHIR meee eee SE En A HC CO 


KM684000AL | Commercial 32-DIP, 32-SOP | 100uA 
KM684000ALI Industrial 32-SOP 100uA 


PIN DESCRIPTION -__- FUNCTIONAL BLOCK DIAGRAM 


A2~7,A12, 
A14,A16, 
A18& 


32-Pin DIP 

32-Pin SOP 

32-TSOP(Il) |, 
(Forward) 2 


on Qo &® OH = 


32-TSOP(II) 


ons 


(Reverse) 


AO,A1,A8~11 


A13,A15,A17. 
/O Buffer 


Enis reer 


91607 joUOD 


/WE __ Write Enable Input 
OE | Output Enable Input 


/CS, WE, /OE 
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KM684000A Family 
PRODUCT LIST & ORDERING INFORMATION 


PRODUCT LIST | 


SSAC NERC BSS Ta a I DG I Il IS SP LN UU mn 


KM684000ALP-5 
KM684000ALP-SL 
KM684000ALP-7 
KM684000ALP-7L 
KM684000ALG-5 
KM684000ALG-SL 
KM684000ALG-7 
KM684000ALG-7L 
KM684000ALT-5 
KM684000ALT-5L 
KM684000ALT-7 
KM684000ALT-7L 
KM684000ALR-5 
KM684000ALR-SL 

_KM684000ALR-7 
| KM684000ALR-7L 


32-DIP, 55ns, , L-pwr 
32-DIP, 55ns, LL-pwr 
32-DIP, 7Ons, , L-pwr 
32-DIP, 70ns, LL-pwr 
32-SOP, 55ns, L-pwr 
32-SOP, 55ns, LL-pwr 
32-SOP, 7Ons, L-pwr 
32-SOP, 7Ons, LL-pwr 
32-TSOPi(Il) F, SSns, L-pwr 
32-TSOP(II) F, 55ns, LL-pwr 
32-TSOP(Il) F, 7Ons, L-pwr 
32-TSOP(Il) F, 7Ons, LL-pwr 
32-TSOP(II) R, 55ns, L-pwr 
32:TSOP(II) R, 55ns, LL-pwr 
32-TSOP(II) R, 7Ons, L-pwr 
32-TSOP(II) R, 70ns, LL-pwr 


ORDERING INFORMATION 
KM6 8 X 4000 A X X X- X 


KM684000ALGI-7 
KM684000ALGI-7L 


- KM684000ALGI-10 
KM684000ALGI-10L 


KM684000ALTI-7 
KM684000AL TI-7L 
KM684000ALTI-10 


KM684000AL TI-10L 


KM684000ALRI-7 
KM684000ALRI-7L 
KM684000ALRI-10 


KM684000ALRI-10L 


Low Low Power 


Access Time: 5=55ns, 7=70ns, 10=100ns 
Operating Temperature : 

l=Industrial, Blank=Commercial 
Package Type : G=SOP, P=DIP, 

T=TSOP Forward, R=TSOP Reverse 
Low Power 


CMOS SRAM 


32-SOP, 70ns, L-pwr 
32-SOP, 70ns, LL-pwr 
32-SOP, 100ns, L-pwr 
32-SOP, 100ns, LL-pwr 
32-TSOP(Il) F, 70ns, L-pwr 
32-TSOP(II) F, 70ns, LL-pwr 
32-TSOP(II) F, 100ns, L-pwr 
32-TSOP(II) F, 100ns, LL-pwr 
32-TSOPi(II) R, 7Ons, L-pwr 
32-TSOPiII) R, 70ns, LL-pwr 
32-TSOP(Il) R, 100ns, L-pwr 


_ 32-TSOP(II) R, 100ns, LL-pwr 


Die Version : A=2th generation 
Density : 4000=4Mbit 

Blank=5V, V=3.0~3.6V, U=2.7~3.:3V | 
Organiztion : 8= x8 

SEC Standard SRAM 
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ABSOLUTE MAXIMUM RATINGS* 


ier statetgt at ate el ete tatatatatat ete tatet ot el el atatitstatatat esta ata atitetatetetatere pet etiatet irate aterta oranstaty ts eee plete tetarate laters nace a are tras eatetetete ere te aetna ate et a ate tet eter ete rae FOr a Eth a a eh TER cep et aeg Bree tt tna erate a beater ate Reet etre Bate: 
HMMM MMMM RIMMER MA MEIN NI MMMM MMMM MINA MN MUMMAM MRR MER RMN CUMNMMM MMMM RRNA COR NM MMI MMMM RMN MMMM MIC IER MIN MICE MICH NS he ee 


Voltage on Vcc supply relative to Vss| 


ork. Ral q- | eo | KM684000AL/L-L 
ee ee ft 408085 | «| KM684000ALU/LI-L 

Soldering temperature andtime Seek abel 
* Stresses greater than those listed under Absolute Maximum Ratings’ may cause permanent damage to the device. 
This is a stress rating only and functional operation of the device at these or any other conditions above.those indicated 


in the operating section of this specification is not impilyed. Exposure to absolute maximum rating conditions for. - 
extended periods may affect reliability. oe — 


* 1) Commercial Product : Ta=0 to 70 °C, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85 °C, unless otherwise specified 

** Ta=25 °C 2 + 

Vil(min)=-3.0V for <50ns pulse 7 


CAPACITANCE * (=1 MHz, Ta=25 °C) 


* Capacitance is sampled not 100% tested 
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KM684000A Family CMOS SRAM 


DC AND OPERATING CHARACTERISTICS 


* | Input leakage current Vin=Vss to Vec 


| ili |VineVsstoVec 
en wae /CS=Vih or /OE=Vih or WE=Vil 
Vio=Vss to Vcc 
Operating power Supply current /CS=Vil, Vin=Vil or Vih 
ania all aa 


Average operating current icc Cycle time=1uS 100% duty 
/CS<0.2V, Vih= Vcc-0.2V 
| Vil<O. 2V, lio=OMA 
Icc2 Min cycle, 100% duty, /CS=Vil 
Vin=Vil or Vih, lio=OMA 


Output low voltage | Vol lol=2.1MA 
Output high voltage _ | Voh | loh=-1.0mA 2.4 
Standby Current(TTL) | Isb  |/CS=Vih 


KM684000AL/L-L Isb1 /CS2Vcc-0.2V 
Vin=Vcc-0.2V 
KM684000ALI/LI-L or Vin=0.2V 


1) Commercial Product : Ta=0 to 70 °C , Vec=5V+/-10%, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85 °C Vcc=5V+/-10%, unless otherwise specified 


AC CHARACTERISTICS 


TEST CONDITIONS (1. Test Load and Test Input/Output Reteronce) 


‘lng pulse level 0.8 to 2.4V — 
Input rise fall time cae aoe 
Input and output reference voltage ee ee 


Output load(See right) CL=100pF1TTL 


* Including scope and jig capacitance 
* See test condition of DC and Operating characteristics 


—— — Oo aa 


ELECTRONICS 


KM684000A Family 


SCOR OOODO OO OSD OUR ODI ETN OOOO AEC ORO OURO OMDE OO OOEO RON OOO OOOO EEE OOO OS OOO REAR OMAN OOOOOC CORDON ICOrSOne Oni ernnnOmese 


KM684000ALI/LI-L ss |_—-40~85 °C 5V+/-10% | 70/100ns_ | 


Industrial 


PARAMETER LIST FOR EACH SPEED BIN 


sete ts et eta et etate 
erat atat atte tate ata ete! 


[Chip select toiow-Z output [uz | 


Output disable to high-Z output 


Output hold from address change | ton 10 | 


Write cycle time | | 


Chip select to end of write i | 


Write pulse width 
Write recovery time | | 
[Data towrtetime overlap | 


End write to-‘ouput low-Z 


ELECTRONICS — 


KM684000A Family CMOS SRAM 
DATA RETENTION CHARACTERISTICS 


OOO IOI OOD OOOO ROO DOOD ODODE OOO OHO OOOO ORRIN O RECO ECCI NOOR OO NOD ON OOD OOD OOOO ON OOOO OOO DOA IOOOO OOO OOO SEDER EOOOOOY DOCS O CRIA ODI OD OO RIOD OOOO DODO OOOO DOR O OOOO CODORIDOOOODOOOG I0OODOOOODOROOL DOOD ROOOOOORROO DODOROOEDO0RNOG IDODODORONODOOO 


SAD aie eee eee aa Maer aR MM brary Sather Sh aR MMMM MEMES RMU MERE M MOE SRI th RL PURER AON ISIEN PON A) 
EH (SAO MASLIN IC ERIM RRP R ME RIN CHM IMM MINI RS MMR SM SN Seo MMM NMS SCN MMMMM MMIC Chih it MEI MEME RNR MMM peo MNS 


Vastra inion [wae] 6veeov [20] [35 |v 


Data retention current Idr |KM684000AL/L-L. , L-Ver 50 
ICS=Vcc-0.2V |LL-Ver 15 
KM684000ALI/LI-L L-Ver 
LL-Ver 


Data retention set-up time| tSDR See data retention (oo | - | - | 
tROR waveform ce eae 


* 1) Commercial Product : Ta=0 to 70 °C , unless otherwise specified 
2) Industrial Product : Ta=-40 to 85 °C , unless otherwise specified 
* Ta=25 °C 


DATA RETENTION TIMING DIAGRAM 


tSDR, ‘Data retention mode tRDR 


ICS 2 Vec-0.2V 


aa 


*X means don't care 
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CMOS SRAM 


KM684000A Family 


TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled) 


(CS=/OE=Vil, WE=Vih) 


tRc 


Add ress 


Data Valid 


Previous Data Valid 


3S 
oO 
£ 
o 
O 


TIMING WAVEFORM OF READ CYCLE 


(WWE= VIH ) 


tre 


Address 


tOoH 


Ss 


SESS 


SS 


a 


Data Vailid 


High - Z 


Data out 


Notes (READ CYCLE) 


1. tHz and toHz are defined as the time at which the outputs achieve the open circuit conditions and are not 


referenced to output voltage levels. | 
2. At any given temperature and voltage condition, tz (max.) is less than tLz (min.)both for a given device and from 


device to device. 


ELECTRONICS 


KM684000A Family CMOS SRAM 
TIMING WAVEFORM OF WRITE CYCLE (we Controlled) 
twe 7 
Address 
| tcw(2) <—tWR(4) 


rs (Os 


WE i | 
—€ 


Data in 
+—— twHz <«—— tow. 
Data out Data Undefined 
TIMING WAVEFORM OF WRITE CYCLE ics controlled) 
| | twc 
Address 
tas tCw(2) tWR(4) 
(3) 
ICS 
| ta 
| | tWP(1) | = : 
tow tOH 

Data out High - Z High -Z 

Notes (WRITE CYCLE) 


1. Awrite occurs during the overlap(tWP) of a low/CSand low /WE. A write begins at the latest transition among 
/CS going low and WE going low: A write end at the earliest transition among /CSgoing high and WE going high, 
tWP is measured from the beginning of write to the end of write. _ 

2. tCW is measured from the later of /CS going low to end of write. 


3. tAS is measured from the address valid to the beginning of write. 
4. tWR is measured from the end of write to the address change. tWR applied in case a write ends as /CS,or WE 


going high. — 
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KM684000A Family CMOS SRAM 


TECHNICAL INFORMATION aes 
1) icc2 characteristics by temperature variation a | 


~All the values in this graph are depicted by the relative value with the maximum value. 
-measured at 5.0V Vcc and -40°C sempetetute: The basic Pele value of Icc2 at that 
pone is Set une 1. 


Icc2v.s Temperature @ Vec=5V 


Icc2(Relative Value) 


25 40 
- Temperature(‘C ) 


2) isb1(CMOS Level Stanby Current) characteristics by temperature variation 


All the values in this graph are depicted by the relative value with the maximum value 
‘measured at 5.0V Vec and 85°C temperature. The basic relative value of Isb1 at that 
condition is Set into 1. = | 


| Isb1 V.S Temperature @ Vec=5V 


isb1(Relative Value) 


: °= 25 40 
 Temperature(T ) 


ELECTRONICS 


KM684000A Family CMOS SRAM 


3) Ildr(Data Retention Current) characteristics by temperature variation 
All the values in this graph are depicted by the relative value with the maximum value 


measured at Vdr=3.0V and 85°C temperature. The basic relative vajue of Idr at that 
condition is set into 1. 


Idr v.s Temperature @ Vcc=3.0V 


3 
E 
wc 
> 
2 
id 
% 
@ 
oc 
“7 
2 


25 40 
Temperature(T ) 
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Low Voltage SRAMs (3.0V/3.3 


— + KM62V256C, KM62U256C Family 32K x 8 Commercial 
- KM68V512A, KM68U512A Family 64K x8 Commercial 
_- KM68V1000B, KM68U1000B Family 128K x 8 Commercial 
- KM616V1000B, KM616U1000B Family 128K x8 Commercial 
- KM68V4000A Family | 512K x8 Commercial 


oe *%, 7 . on Pe 
“ a ae 
: ae t , : 


KM62V256C, KM62U256C Family | CMOS SRAM 
32Kx8 bit Low Power & Low Vcc CMOS Static RAM 


FEATURE SUMMARY GENERAL DESCRIPTION 
e Process Technology : 0.7 uM CMOS The KM62V256C and KM62U256C family are 
e Organization : 32K x 8 | fabricated by SAMSUNG's advanced CMOS process 
e Power Supply Voltage technology. The family can support various 
KM62V256C family : 3.3V +/- 0.3V operating temperature ranges and has_ various 
KM62U256C family : 3.0V +/- 0.3V package types for user flexibility of system design. 
_ e Low Data Retention Voltage : 2V(Min) The family also support low data retention voltage 
e Three state output and TTL Compatible for battery back-up operation with low data retention 
e Package Type : JEDEC Standard current. 


28-SOP, 28-TSOP(I)-Forward/Reverse 
PRODUCT FAMILY 


steeetets B Sees feteterete satatate DM atotetasseatoletavetecscatatarararesaceteterateresetalstotacetetytatatetetatnss totale elecets sofa MMe et etstatetetg® 


eta etateta ehataateetatetat stale hetaety tate gate Mr stetete ts teste! Bees eeae ee Ayelet are O Lede o care tse tent eee Mm eee ee tet gtet reteset eee estet phate tetatgtetetaMtatatelatetart state stetetiteteletstet te tatehetatetat tateta tate Metete setae hyletehehgtsQeeetgtete te teMet eeheesteece, #840000, 00608, 4500010 6,050.8 g Mts fo0,0s0,6 mmimap oresece rorerpet sone ore, SUMEBLOUgae, elUsl lo 9 Qi ten brecsrormotae trerteerdeascenese 
RRMMRREERME MERKEN SMM ERE a MEN ee REECE RE MMR MRE RCo eee ECM CERES e ECR MRK SM MMMM RMN MMM RMN Ce MN AMM MMMM MMS x, WOMEN MBS on Yt MIEN GRA KR IW MD 


rene ews 
HR MKKNK 


tolatetansteteretet 
RRR NI 


OSORIO, SOMMER MN RNR PROD IHRM RIMINI LONI MMMM MMMM IIH, NINN INNING HC MINN HINRICH 


KM62V256CL-L" | Commercial |” 3.0~3.6V | 70°10. : 
KM62U256CL-L_ | (0~70 °C) 85*/100 28-TSOP(I) R/F 
KM62V256CLE-L | Extended | 3.0-3.6V. | 7O0*/100. 
KM62U256CLE-L | (-25~ 85 °C) 85*/100 28-TSOP(I) R/F 
KM62V256CLIL | Industrial | 3.0~3.6V_ | 70*1100. | 28-SOP 
KM62U256CLI-L | (-40~85 °C) 85*/100 28-TSOP(1) R/F 
* measured with 30pF test load | 
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM 


AQ~2, AQ~11 


28-Pin TSOP 
Type |- Forward 2 


27 

26 

25 

24 

6 23 
28-Pin SOP z 

: * ICS, WE 


916077 J0s}U05 


/01~8 


DODD OR OD OCOD C0000 FOO OD OOD SOEOOOOOOOMOOOD 
eater a tetncere ecetarestesreraeMate ls terete aerate vatatars are to re aeeteC a’ 
LMM MSRM MINH Mi SON or at 


ieletarete etm rertsrerseeras ical etecataterecetatatase elena’ ere erator teaee 
ateletetetorecerece.ecesesy 
COOUOOPCC OUTRO MOOG OUTRO RRM? 


| WE Write Enable Input 
Chip Select Input 
Output Enable Input | 
cc 
V 


28-Pin TSOP 
Type | - Reverse 


| Voc | Power 
pss | Groud 


ELECTRONICS 


KM62V256C, KM62U256C Family 
PRODUCT LIST g ORDERING INFORMATION. 


__ CMOS SRAM 


PRODUCT LIST 


KM62V256CLG-7L 
KM62V256CLG-10L © 


KM62V256CLTG-7L_ . 
KM62V256CLTG-10L 
KM62V256CLRG-7L 


KM62V256CLRG-10L 


KM62U256CLG-8L 


KM62U256CLTG-8L - . 
KM62U256CLRG-8L — 
KM62U256CLG-10L _ 
KM62U256CLTG-10L » 


KM62U256CLRG-10L 


| 28:SOP; 70ns, 3.3V 
-| 28-SOP, 100ns, 3.3V 


28-TSOP F, 70ns, 3.3V 
28-TSOP F, 100ns, 3.3V 
28-TSOP R, 70ns, 3.3V 
28-TSOP R, 100ns, 3.3V 


28-SOP, 85ns, 3.0V 


28-TSOP F, 85ns, 3.0V 
28-TSOP R, 85ns, 3.0V © 


28-SOP, 100ns, 3.0V 


-28-TSOP F, 100ns,3.0V 
28-TSOP R, 100ns, 3.0V. 


ORDERING INFORMATION 


KM6 2X 256C X X X - 


ELECTRONICS 


KM62V256CLGE-7L 


KM62V256CLGE-10L 
KM62V2S6CLTGE-7L 
KM62V2S6CLTGE-10L 
KM62V256CLRGE-7L 
KM62V256CLRGE-10L 


KM62U256CLGE-8L 
KM62U256CLTGE-8L 
KM62U256CLRGE-8L 
KM62U256CLGE-10L 
KM62U256CLTGE-10L 
KM62U256CLRGE-10L 


XX 


28-SOP, 70ns, 3.3V 
28-SOP, 100ns, 3.3V 


28-TSOP F, 70ns, 3.3V | 


28-TSOP F, 100ns, 3.3V 
28-TSOP R, 70ns, 3.3V 
28-TSOP R, 100ns, 3.3V 


28-SOP, 85ns, 3.0V 
28-TSOP F, 85ns, 3.0V 
28-TSOP R, 85ns, 3.0V’ 
28-SOP, 100ns, 3.0V 
28-TSOP F, 100ns, 3.0V 
28-TSOP R, 100ns, 3.0V 


X 


ii 


KM62V256CLGI-7L " 


KM62V256CLGI-10L 
KM62V256CLTGI-7L - 
KM62V256CLTGI-10L._ 


KM62V256CLRGI-7L | 
KM62V256CLRGI-10L 


KM62U256CLGI-8L 
KM62U256CLTGI-8L 


KM62U256CLRGI-8L 


KM62U256CLGI-10L 
KM62U256CLTGI-10L 


KM62U256CLRGI-10L 


Low Low Power 
Access Time: 7= :70ns, 8= 85ns, 10=100ns 


- Operating Temperature : 
l=Instrial, E=Extended, Blank=Commercial 

Package Type : G=SOP, TG=TSOP Forward, 
RG=TSOP Reverse 

Low Power 7 


28-SOP, 70ns, 3.3V 
-28-SOP, 100ns, 3.3V 
28-TSOP F, 70ns, 3.3V 
28-TSOP F, 100ns, 3.3V 
28-TSOP R, 70ns, 3.3V 
28-TSOP R, 100ns, 3.3V 


28-SOP, 85ns, 3.0V 


28-TSOP F, 85ns, 3.0V 
28-TSOP R, 85ns, 3.0V 
28-SOP, 100ns, 3.0V 
28-TSOP F, 100ns, 3.0V 
28-TSOP R, 100ns, 3.0V 


Die Version : C=4th Generation 
Density : 256=256Kbit 
V=3.0~3.6V, U=2.7~3.3V, Blank=5V 
Organiztion : 2= x8 

SEC Standard SRAM 


_ _KM62V256C, KM62U256C Family = Ss CMOS SRAM 


wetetatatatetatetetetetete dt etatatatatatetetet otate’etatatatetatatatetetate otetetshtehatstetyOetetgts tbe MALererteslt © 8H Ore te Rhee te Fb LM a bert e rere 
SOR eae MIN MH NLD REIT I OR REIT ON Ba ID SI eR a I OR Oa en BD SE DEES 


tage on any pin relative to Vss__| Vin, Vout| -0.5 to Vec+ 


Voltage on Vcc supply relative to Vss -0.3 to 4.6 ie i are 
Power Dissipation a eae (7 (ee 
Storage temperature EO 

Ta | 


Operating Temperature 


CRE WORN 


OCD 


‘@) 


| -40 to 85 KM62V256CLI-L, KM62U256CLI-L 


Soldering temperature and time Tsolder | 260°C , 10sec 
_— (Lead Only) 


* Stresses greater than those listed under ‘Absolute Maximum Ratings’ may cause permanent damage to the device. 
This is a stress rating only and functional operation of the device at these or any other conditions above those indicated 
in the operating section of this specification is not impilied. Exposure to absolute maximum rating conditions for 


extended periods may affect reliability. 


All 
KM62V256C Family 
KM62U256C Family 
KM62V256C Family 


KM62U256C Family 


* 1) Commercial Product : Ta=0 to 70 °C unless otherwise specified 
| 2) Extended Product : Ta=-25 to 85 °C unless otherwise specified 
_, $3)Industrial Product : Ta=-40 to 85 °C , unless otherwise specified — 
* Ta=25 °C rer ee / a 
“* Vil(min)=-3.0V for <30ns pulse 


CAPACITANCE * (f=1MHz, Ta=25 °c) oe 

[item | Symbot| TestCondition |__Min [Max [Unt 
|Inputcapacitance ss |_—Cin’ | ~—sVineoV, | - | | 
[Input/Output capacitance] Cio |  VioroV | = | 8] 


- -* Capacitance is sampled not 100% tested . 
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PSams ELECTRONICS 


KM62V256C, KM62U256C Family ea 
pc AND OPERATING CHARACTERISTICS _ 


f Input leakage Gureri : 
_| Output leakage current 


| Operating power supply.current}| cc | 
| Average operating current =|. : eae time=1uS 100% Eady 
ec At mrs ICS<0.2V, VilS0.2V, 
Vin =Vec-0.2V, lio=OMA 
ae ee | Min cycle, 100% duty, _ | 
| ICS=Vil, lio=OMA 
a a a 
Ouput high voltage: ee oh | | - ef ve 
Standby Current(TTL) | | ICS=Vih | TT 7 03 mA. 
KM62V256CL-L /CS=Vcc-0.2V LL 5 | 
KM62V256CLE-L Vin<0.2V or 
KM62V256CLI-L Vin=Vcc-0.2V 
KM62U256CL-L co ; 
KM62U256CLE-L 
KM62U256CLI- L 


* 1) Commercial Product : Ta=0 to 70°C, Veo=3. 0 +/- 0. 3v(62U266C Family), Veo=3 .3 +/- 0. 3V(62V256C Family) 
2) Extended Product:.:-Ta=-25 to 85 °C, Vcc=3.0 +/- 0.3V(62U256CE Family), Vec=3.3 +/- 0.3V(62V256CE Family) . 
_ 3) Industrial Product : Ta=-40 to 85 °C, Vec=3.0 +/- 0. a aaa Family), Voc=3.3 +/- 0. Serco Family) 
** Ta=25 °C | 
*** 25mA for KM62V256C family 


AC CHARACTERISTICS a 
TEST CON DITIONS(1. Test Load and Test Input/Output eine 


“Tepilt pulse level — 0.4to2.2V —— 
input rise fall time race an 


. CL 
Input and output reference voltage 415V PP ooo, ia ~ 


| Output once right) C1=100pF +1 TTL aes Shaner fie his. act BE 
: i’ ee i : | ~ * Including scope and jig capacitance 
7 “*CL=30pF+i1TTL a | ave a ee 


+ See test condition of DC and Operating characteristics 
** KM62V256CL-7L, KM62V256CLE-7L, KM62V256CLI-7L, 
KM62U256CL-8L, KM62U256CLE-8L, KM62U256CLI-8L, 


ELECTRONICS 


KM62V256C, KM62U256C Family - CMOS SRAM 


TEST CONDITIONS(2. Temperature and Vcc Conditions) 


* parameters are measured with 30pF test load 


PARAMETER LIST FOR EACH SPEED BIN 


* All the parameters are measured with 30pF test load 


et 


ELECTRONICS 


Vcc for data retention’ | V 
‘Data retention current — 


KM62V256CL-L 
KM62U256CL-L — 
KM62V256CLE-L 
KM62U256CLE-L 


Vcc=3.0V. 
{CS=Vec-0.2V © 


| KM62V256CLI-L 
KM62U256CLI-L 


10 1 
Data retention set-up time 


tsoDR. sd See data retention FO: | os | ot 
Recoverytime J tRDR_—_—s| Waveform es ee 


* 1) Commercial Product : Ta=0 to 70 °C, unless otherwise specified 
2) Extended Product : Ta=-25 to 85 °C, unless otherwise specified 
3) Industrial Product : Ta=-40 to 85 °C, unless otherwise specified 

** Ta=25 °C : 


DTA RETENTION TIMING DIAGRAM — 
| os {SDR Data retention mode | tRDR 


dan ve 


UA a e A en eo nn | ne, |e nee Ts 


eoovmeeovreseonvnaneesenveMenesnnevcaasea Mawnan sn ese sr ans erenvne2nnvnevensnecaesevneeeeecvreneFuxnve Peete escesvevv howe esses eesunvrvenvnvnnane 


evoVnePevnvsseaectouneoenseseeMeesnvneecevesasnaen 


—. ICS2Vec-0.2V 


*3.0V for KM62V256C family, 2.7V for KM62U256C family 


FUNCTIONAL DESCRIPTION 


ELECTRONICS 


CMOS SRAM 


KM62V256C, KM62U256C Family 


TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled) 


(/CS=/OE=Vil, (WE=Vih) 


tRc 


Address 


Data Valid 


Previous Data Valid 


Ss 
O 
ps] 
© 
QO 


(AWE= VIH ) 


TIMING WAVEFORM OF READ CYCLE 


tro 


Address 


tAA 


tco 


EWAAAAS 
~ 
SS“ 


AL 
“Ss SANS 
Ss SS 


O O 


~~ ~ 


N 
’ 
<= 
2 
um 


Data out 


Notes (READ CYCLE) 


1. thz and tonz are defined as the time at which the outputs achieve the open circuit conditions and are not 


referenced to output voltage levels. 
2. At any given temperature and voltage condition, tHz (max.) is less than tiz (min.)both for a given device and from 


device to device. 
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ELECTRONICS 


KM62V256C, KM62U256C Family CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE (WE Controlled) 


—— -_ ae , | [<—twr() 
WE 
“23 a 4 [DH 
Data in | Data Vailid 
—————— tWHZ LOW 
Data out Data Undefined 


TIMING WAVEFORM OF WRITE CYCLE (/cs controlled) 


twe izes , >I 
| tase | — tow) 3 dg TWR(A) 
ICS | 
—_ . | twP(1) | 
——tow 
Data in Data Vailid 
Data out } —————_——-High - Z- High -Z 
Notes (WRITE CYCLE) 


1. Awrite occurs during the overlap(tWP) of a low/CSand low /WE. A write begins at the latest transition among 


ICS going low and WE going low: A write end at the earliest transition among /CSgoing high and WE going high 
tWP is measured from the beginning of write to the end of write. 


2. tCW is measured from the later of /CS going low to end of write. 
3. tAS is measured from the address valid to the beginning of write. 


4. (WR is measured from the end of write to the address change. tWR applied in case a write ends as /CS,or WE 
going high. 


ELECTRONICS ee oo. 


KM62V256C, KM62U256C Family | CMOS SRAM 


TECHNICAL INFORMATION 


1) Icc2 characteristics by temperature variation 


All the values in this graph are depicted by the relative value with the maximum value 
measured at 3.3V Vcc and -40°C temperature. The basic relative value of Icc2 at that 
condition is set into 1. 


icc2 v.s Temperature 


Icc2(Relative Value) 


-40 -10 0 25 40 70 


Temerature(C ) 


2) Isb1(CMOS Level Stanby Current) characteristics by temperature variation 


All the values in this graph are depicted by the relative value with the maximum value 
measured at 3.0V Vcc and 85°C temperature. The basic relative value of Isb1 at that 
condition is set into 1. 


Isb1 v.s Temperature 


nae et te en a ag te nN me 


® 
© 
= : | 
2 i 
& 
= : : : 
— i : i 
” ee 
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0 25 40 
Temperature(C ) 
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ELECTRONICS 


KM62V256C, KM62U256C Family == = =~ ~CMOS SRAM 


3) Idr(Data Retention Current) characteristics by temperature variation | 
All the values in this graph are depicted by the relative value with the maximum value 


measured at Vdr=3.0V and 85°C temperature. The basic relative value of Idr at that 
condition is set into 1. | 


Idrv.s Temperatu re @ Vcc=3.0V 


o 
= 
© 
> 
2 
o 
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~ 
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3 


40 


Temperature(CT ) 
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KM68V512A, KM68U512A Family CMOS SRAM 
64Kx8 bit Low Power & Low Vcc CMOS Static RAM 


FEATURE SUMMARY GENERAL DESCRIPTION 
e Process Technology : 0.6 um CMOS | The KM68V512A and KM68U512A family are 
e Organization : 64K x 8 | fabricated by SAMSUNG's advanced CMOS process 
e Power Supply Voltage technology. The family can support various 
KM68V512A family : 3.3V +/- 0.3V operating temperature ranges and has_ various 
KM68U512A family : 3.0V +/- 0.3V package types for user flexibility of system design. 
e Low Data Retention Voltage : 2V(Min) The family also support low data retention voitage 
e Three state output and TTL Compatible for battery back-up operation with low data retention 
e Package Type : JEDEC Standard current. 


32-SOP, 32-TSOP(I)-Forward 
PRODUCT FAMILY 


KM6BVS12AL-L ———[ Commercial | 3.0~3.6V | 70/100. | 32-SOP 
KM68U512AL-L (O~70 °C) 100 32-TSOP (I) F 


KMOBVS12ALE-L | Extended | 3.0~3.6v | 70/100 | 32-SoP 
KM68U512ALE-L (-25~85 °C) 100 32-TSOP (I) F 


Ue atta tatetely Ct EV POKAISAIE MO OM Cee) 
aie ees alas ain PORN 


Praise. eat eS ee dee a eee 
KM68U512ALI-L (-40~85 °c) | 2.7~3.3V.| 100 _—‘| 32-TSOP() F 
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM 
A0~2, A8~11 


32-Pin TSOP 
: Type | - Forward 


{CS1, CS2 
WE, /OE 


213807] j043U07) 


ELECTRONICS 


KM68V51 2A, KMe8u51 2A Family. gages 7 as CMOS SRAM 


PRODUCT LIST & ORDERING INFORMATION 
PRODUCT LIST 


KM68V512ALGE-7L 
KM68V512ALGE-10L 
KM68V512ALTE-7L 
KM68V512ALTE-10L 


32-SOP, 70ns, 3.3V, LL 
'32-SOP, 100ns, 3.3V, LL 

| 32-TSOP F, 70ns, 3.3V, LL. 
32-TSOP F, 100ns, 3.3V, LL 


KM68V512ALG-7L 
KM68V512ALG-10L : 
|-KM68V512ALT-7L 
M68V512ALT-10L 


32-SOP, 70ns, 3.3V, LL 
32-SOP, 100ns, 3.3V, LL 

- 32-TSOP F, 7Ons, 3.3V, LL 
32-TSOP F, 100ns, 3.3V, LL 


KM68V512ALGI- 7 
KM68V512ALGI-10L 
-KM68V512ALTI-7L. 

KM68V512ALTI-10L 


32- SOP, 70ns, 3.3V, LL 
| 32-sopP, 100ns:3.3V; LL 
| 32-TSOP F,-70ns, 3.3V, LL 
32-TSOP F, 100ns, 3.3V, LL 


32-SOP, 100ns, 3.0V, LL 
32-TSOP F, 100ns, 3.0V, LL 


KM68U512ALGI-10L 
KM68U512ALTI-10L 


KM68U512ALGE-10L 
KM68U512ALTE-10L 


4{M68U512ALG-10L 
KM68U512ALT-10L 


32-SOP, 100ns, 3.0V, LL 
32-TSOP F, 100ns, 3.0V, LL 


32-SOP, 100ns, 3.0V, LL 
32-TSOP F, 100ns, 3.0V, LL 


ORDERING. INFORMATION 
KM6 8 X 512 A X x X - XX. .X 


_ 


baw Low Power 


Access Time: 7=70ns, 10= 100ns 


Operating Temperature: 
l=Industrial, E=Extended, siackecommercial: 


Package Type : G=SOP, T=TSOP Forward 


Low Power | | 

Die Version : A=2’nd generation 
Density : 512=512Kbits 
V=3.0~3.6V, U=2.7~3.3V, Blank=oV 
Organization : 8= x8 | ; 

SEC Standard SRAM - 
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‘ ss ‘ x vate s 
we 3 
vhs ee 


ELECTRONICS 


KM68V512A, KM68U512A Family | CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * 


in, Voul| -05toVeoros| vV | 
oc f-ostose | vil. SSS 

fo7 Sip WE 
[Storage temperature ~*~‘ stg =< estos fo] OSCSC~—SC~S 
Operating Temperature 


68V512ALE-L, 68U512ALE-L 
-40 to 85 68V512ALI-L, 68U512ALI-L 


Soldering temperature and time Tsolder | 260 °C , 10sec 
(Lead Only) 


* Stresses greater than those listed under ‘Absolute Maximum Ratings’ may cause permanent damage to the device. 
This is a stress rating only and functional operation of the device at these or any other conditions above those indicated 
in the operating section of this specification is not implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS* 


Supply voltage ae 
[Ground [ss a ae 
Input high voltage ji KM68V512A Family Vec+0.3 V 
KM68U51 2A Family Vect0.3 
Input low voltage Vil KM68V512A Family -0.3*** 
KM68U512A Family -0.3*"" 
* 4) Commercial Product : Ta=0 to 70 °C, unless otherwise specified 
2) Extended Product : Ta=-25 to 85 °C, unless otherwise specified 
3) Industrial Product : Ta=-40 to 85 °C, unless otherwise specified 


** Ta=25 °C 
*** Vil(min)=-3.0V for <30ns pulse 


CAPACITANCE * (f=1MHz, Ta=25 °c) 


Input capacitance 
Input/Output capacitance 


* Capacitance is sampled not 100% tested 


ELECTRONICS 2. 2 eae 


KM68V512A, KM68U512A Family 


CMOS SRAM 
DC AND OPERATING CHARACTERISTICS | 


t: 


-|Vin=Vss to Vcc 
_|/CS1=Vih or CS2=Vil or 
_|WESVil, Vio=Vss to Voc 
ICS1=Vil, CS2=Vih 
| Vin=Vih or Vil, lio=OmA 
1uS Cycle 100% duty, lio=OmA 
ICS1<0.2V, CS2>Vec-0.2V 
/CS1=Vil, CS2=Vih 
Min cycle, 100% duty, lio=OmA 


Output leakage current 


Operating. power supply current 


/{C$12Vcc-0.2V 
CS22Vcc-0.2V 
or CS2=0.2V 


eonnrn eee nat oeeruavenawmeensenee 


68V512ALE-L 
68V512ALI-L 


Cr 


68U512ALE-L 
1 68U512ALI-L 


* 1) Commercial Product : Ta=0 to 70 °C, Vec=3.3 +/- 0.3V(68V512A Family), Vec=3.0 +/- 0.3V(68U512A Family) 
2) Extended Product : Ta=-25 to 85 °C:, Vec=3.3 +/- 0.3V(68V512AE Family), Vec=3.0 +/- 0.3V(68U512AE Family 
~3) Industrial Product: Ta=-40 to 85 °C , Vec=3.3 +/- 0.3V(68V512Al Family), Vec=3.0 +/- 0.3V(68U512Al Family 

™ Ta=25 °C | "4 24 | | eo: 


A.C CHARACTERISTICS | 


TEST CONDITIONS(1. Test Load and Test Input/Output Reference)* 


Input pulse level 0.4 ‘e > OV ah 


Input rise and fall time | 
Input and output reference voltage 
Output load(See right) CL=100pF+1TTL 


-* See test condition of DC and Operating characteristics © 


“y 


~* Including scope and jig capacitance 
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ELECTRONICS 


KM68V512A, KM68U512A Family CMOS SRAM 


TEST CONDITIONS(2. Temperature and Vcc Conditions) 


KM68U512AL-L | 100ns_— | Commercial _| 
KM68U512ALE-L -25~85 °C | 100ns_—s«| «Extended 


KM68U512ALI-L -40~85 °C Industrial 


= 
is 
7 


Write recovery time 
Write to output high- tWH 
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ELECTRONICS 


KM68V512A, KM68U512A Family === CMOS SRAM 
DATA RETENTION CHARACTERISTICS 


Data retention current | dr 68V512AL-L | | 
a | | eevsi2aLe-L | /CS1=Vcc-0.2V|LL-Ver| 
68V512ALI-L 7 
68U512AL-L 
| 68U512ALE-L 
68U512ALI-L 


Data retention set-up time} tSDR See data retention 


* 1) Commercial Product : Ta=0 to 70 °C , unless otherwise specified 
2) Extended Product : Ta=-25 to 85 °C , nless otherwise specified 
3) Industrial Product : Ta=-40 to 85 °C, unless otherwise specified 
** Ta=25 °C 
*** 1CS1=Vec-0.2V, CS2= Veo-0. 2V(/CS1 controlled) or cs2 =0.2V(CS2 controlled) 


DATA RETENTION TIMING DIAGRAM 


1) /CS1 controlled a tSDR Data retention mode _tRDR 


CS2<0.2V 


* 3.0V for KM68V512A family, 2.7V for KM68U512A family 


ELECTRONICS | O° es 


CMOS SRAM 


KM68V512A, KM68U512A Family 


TIMING DIAGRAMS 


TIMING WAVE FORM OF READ CYCLE (1)Address Controlled) 


Vil, CS2=/WE=Vih) 


(ICS1=/OE 


tRc 


Address 


Data Valid 


Previous Data Valid 


~~ 
J 
O 
= 
© 
Q 


TIMING WAVE FORM OF READ CYCLE(2) (we= vin) 


tre 


Address 


toH 


tAA 


UY 
Ye, 


N 

= Ss 

Aa ~ 
WSK 


SS SSS 
TSS 
SSN 


Aj 
© 
> 
by 
© 
Q 


toLz 


tco1 


< 
Ss s 
eS S S 
; 3 y 2 
Sd LS SOD 
SS SSS NSS 
Ss Ss SSs 
SERS SAS SASS 
TES SY SSS7 SSS 
SSSR SEEKVE RSS 
SV SVs“ SSS N 
SSA Ss SSS SS i 
SS SSS RSS 
SVQ SS WSs = 
SEV SST REESE 
RN TS ANS SSSR RS [o>) 
SES WES RSS 
SSS SENS RES 4 
SSG SSS NSS r 
SESS“ Sse SNS 
—_~ SS ~ SSSSSSASA 
WSS SSA RRS 
WS KS SSN 
SN Sood ~~ So 
SS \N SSS SSS 
SEV SNS SSS 
SSS ~ Ss SSNS 
SS WS = PANEL 
WSS SS NSS 
WSS SS SSss 
SSS ANSAASSS SSSASASSS 
SES SSS ERS NS 
WAS SNE WS 
SSS SS RS 
TSR SEY RSs 


a oS Lu 


_ 


Data out 


1. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit conditions and are not 


Notes(Read Cycle) 


referenced to output voltage leveis. 
2. At any given temperature and voltage condition, tHZ(Max) is less than tLZ(Min) both for a given device and 


device to device interconnection. 
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KM68V512A, KM68U512A Family CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(1) (WE Controlled) 


—twe 


tcw2)— <—twR(4) 


zz, ~ a 
™ = = em ae 


MVE 


4D 


Data in Data Vailid 3 
a <«—— tow. 


Data out 9 Data Undefined 


TIMING WAVEFORM OF WRITE CYCLE(2) —(/cs1 Controlled) 


tas>| ——tcw(2)— tWR(4) 


ICsi 


We Lz 7 i 


—tow— 
Data in | — Data Vailid | 


Etieg fp igh 


Data out 
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ELECTRONICS 


KM68V512A, KM68U512A Family CMOS SRAM 
TIMING WAVEFORM OF WRITE CYCLE(3) (cs2 Controtted) 


two 


tas(3) tcw2 tWR(4) 
“1 7 Li 
Paes 


tow 
Data in Data Vailid 


Fete Oest, «ec lege a a igh 2 


Notes(Write Cycle) 

1. Awrite occurs during the overlap of a low/CS1, a high CS2 and a low /WE. A write begins at the latest transition 
among /CS1 going low, CS2 going high and /WE going low. A write ends at the earliest transition among /CS1 going 
high, CS2 going low and /WE going high, tWP is measured from the beginning of write to the end of write. 

2. tCW is measured from the later of /CS1 going low or CS2 going high to the end of write. 

3. tAS is measured from the address valid to the beginning of write. 

4. tWR is measured from the end of write to the address change. tWR(1) applied in case a write ends at/CS1, or WE 
going high, tWR applied in case a write ends at CS2 going to low. 


iO 

loc 

| Read | out | tc 
Icc 


* X means don't care 
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ELECTRONICS 


KM68V1000B, KM68U1000B Family. = ~~. ... CMOS SRAM 
128Kx8 bit Low Power & Low Vcc CMOS Static RAM ts 


FEATURE SUMMARY | GENERAL DESCRIPTION 
e Process Technology :0.6 um CMOS | ~The KM68V1000B and KM68U1000B family are fabricated 
e Organization: 128K x8 - | _by SAMSUNG's advanced CMOS process technology. 
e Power Supply Voltage | : The family can support various operating temperature 
KM68V1000B family : 3.3V +/- 0.3V ranges and has various package. types for user flexibility of 
KM68U1000B family : 3.0V +/-0.3V—_—s system design. The family also support low data retention 
e Low Data Retention Voltage : 2V(Min) | ~~ voltage - for battery ‘back-up operation with low data 
e Three state output and TTL Compatible ~ retention current. | 
e Package Type : JEDEC Standard on eee 
32-SOP, 32-TSOP(l)-Forward/Reverse 
PRODUCT FAMILY 


Dr deere pital fe Commercial | 3.0~3.6V } /O/190 | 32-SO _5OMSuA 
jose o~2 uf TONO0,| SSOP ae 100/20uA 
(-25~85 °c) | _2.7~3.3V | 100 32-TSOP(I) R/F|_50/15uA | 


Industrial 3.0~3.6V | 70*/100 | 32-SOP 


eer ese eevee e sae ewe se ee mw we ee ee ke ewe 


(-40~85 °c) | 2.7~3.3V | 100 32-TSOP(|) R/F| 50/15uA 


* measured with 30pF test load 


PIN DESCRIPTION - FUNCTIONAL BLOCK DIAGRAM 


A0~3, A8~11 2 
Y-Decoder 


A4~7, 
7 32-Pin TSOP 
- Type | - Forward 


32 
27 
26 


© 39.Pin SOP # 
9 24 


Cell Array 


/CS1, CS2 
WE, /OE 


91607] jouu0D 


AO~A16. | .Address Inputs | 
Write Enable Input 
/CS$1,CS2| Chip Select Input 


32-Pin TSOP 
Type | - Reverse 


Output Enable Input 
/01~1/08 Data Input/Output 
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KM68V1000B, KM68U1000B Family 


CMOS SRAM 


PRODUCT LIST & ORDERING INFORMATION 


KM68V/1000BLG-7 
KM68V1000BLG-7L 
KM68V1000BLG-10 
KM68V1000BLG-10L 
KM68V1000BLT-7 
KM68V1000BLT-7L 
KM68V/1000BLT-10 
KM68V1000BLT-10L 
KM62V1000BLR-7 
KM62V1000BLR-7L 
KM68V1000BLR-10 
KM68V1000BLR-10L 


KM68U1000BLG-8 
KM68U1000BLG-8L 
KM68U1000BLG-10 
KM68U 1000BLG-10L 
KM68U1000BLT-8 
KM68U1000BLT-8L 
KM68U 1000BLT-10 
KM68U1000BLT-10L 
KM68U1000BLR-8 
KM68U1000BLR-8L 
KM68U1000BLR-10 
KM68U1000BLR-10L 


32-SOP, 70ns, 3.3V, L 
32-SOP, 70ns, 3.3V, LL 
32-SOP, 100ns, 3.3V,L 
32-SOP, 100ns, 3.3V, LL 
32-TSOP F, 70ns, 3.3V,L 
32-TSOP F, 70ns, 3.3V, LL 
32-TSOP F, 100ns, 3.3V, L 
32-TSOP F, 100ns, 3.3V, LL 
32-TSOP R, 7Ons, 3.3V,L 
32-TSOP R, 70ns, 3.3V, LL 
32-TSOP R, 100ns, 3.3V, L 
32-TSOP R, 100ns, 3.3V, LL 


32-SOP, 85ns, 3.0V, L 
32-SOP, 85ns, 3.0V, LL 
32-SOP, 100ns, 3.0V, L 
32-SOP, 100ns, 3.0V, LL 
32-TSOP F, 85ns, 3.0V, L 
32-TSOP F, 85ns, 3.0V, LL 


32-TSOP.F, 100ns, 3.0V,L | 


32-TSOP F, 100ns, 3.0V, LL 
32-TSOP R, 85ns, 3.0V, L 
32-TSOP R, 85ns, 3.0V, LL 
32-TSOP R, 100ns, 3.0V, L 
32-TSOP R, 100ns, 3.0V, LL 


ORDERING INFORMATION 
KM6 8 X1000B X X XK - X 


Low Power 


KM68V1000BLGE-7 
KM68V1000BLGE-7L 
KM68V 1000BLGE-10 
KM68V1000BLGE-10L 
KM68V1000BLTE-7 
KM68V1000BLTE-7L 
KM68V1000BLTE-10 
KM68V1000BLTE-10L 
KM62V1000BLRE-7 
KM62V10008LRE-7L 
KM68V1000BLRE-10 
KM68V1000BLRE-10L 


KM68U1000BLGE-10 
KM68U1000BLGE-10L 
KM68U1000BLTE-10 
KM68U1000BLTE-10L 
KM68U1000BLRE-10 
KM68U1000BLRE-10L 


32-SOP, 7Ons, 3.3V, L 
32-SOP, 70ns, 3.3V, LL 
32-SOP, 100ns, 3.3V, L 
32-SOP, 100ns, 3.3V, LL 
32-TSOP F, 7Ons, 3.3V,L 
32-TSOP F, 7Ons, 3.3V, LL 
32-TSOP F, 100ns, 3.3V, L 
32-TSOP F, 100ns, 3.3V, LL 
32-TSOP R, 70ns, 3.3V, L 
32-TSOP R, 70ns, 3.3V, LL 
32-TSOP R, 100ns, 3.3V, L 
32-TSOP R, 100ns, 3.3V, LL 


32-SOP, 100ns, 3.0V, Lb 
32-SOP, 100ns, 3.0V, LL 
32-TSOP F, 100ns, 3.0V, L 
32-TSOP F, 100ns, 3.0V, LL 
32-TSOP R, 100ns, 3.0V, L 
32-TSOP R, 100ns, 3.0V, LL 


Low Low Power 


KM68V1000BLGI-7 
KM68V1000BLGI-7L 
KM68V1000BLGI-10 
KM68V1000BLGI-70L 
KM68V1000BLTI-7 
KM68V1000BLTI-7L 
KM68V1000BLTI-10 
KM68V1000BLTI-10L 
KM62V1000BLRI-7 
KM62V1000BLRI-7L 
KM68V1000BLRI-10 
KM68V1000BLRI-10L 


KM68U1000BLGI-10 
KM68U1000BLGI-10L 
KM68U1000BLTI-10 
KM68U1000BLTI-10L 
KM68U1000BLRI-10 
KM68U1000BLRI-10L 


32-SOP, 70ns, 3.3V, L 
32-SOP, 70ns, 3.3V, LL 
32-SOP, 100ns, 3.3V, L 
32-SOP, 100ns, 3.3V, LL 
32-TSOP F, 70ns, 3.3V, L 
32-TSOP F, 70ns, 3.3V, LL 
32-TSOP F, 100ns, 3.3V, L 
32-TSOP F, 100ns, 3.3V, LL 
32-TSOP R, 70ns, 3.3V, L 
32-TSOP R, 7Ons, 3.3V, LL 
32-TSOP R, 100ns, 3.3V, L 
32-TSOP R, 100ns, 3.3V, LL 


32-SOP, 100ns, 3.0V, L 
32-SOP, 100ns, 3.0V, LL 
32-TSOP F, 100ns, 3.0V, L 
32-TSOP F, 100ns, 3.0V, LL 
32-TSOP R, 100ns, 3.0V, L 
32-TSOP R, 100ns, 3.0V, LL 


Access Time: 7=70ns, 8=85ns, 10=100ns 


Operating Temperature : 
l=Industrial, E=Extended, Blank=Commercial 

Package Type : G=SOP, T=TSOP Forward, 
R=TSOP Reverse 

Die Version : B=3rd generation 


Density : 1000=1Mbit 


V=3.0~3.6V, U=2.7~3.3V, Blank=5V 


Organiztion : 8= x8 
SEC Standard SRAM 


ELECTRONICS 
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KM68V1000B, KM68U1000B Family === CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * 


SoS 


{Voltage on Voc supply relative to Vss 
Power Dissipation 


-65to150 | °c 


ec. |68V1000BLE/LE-L, 68U1000BLE/LE-L 
401085 | og _|_68V1000BLMLI-L, 68U1000BLULIL 


Tsolder | 260°C , 10sec : 
sh (Lead Only) | en -* 


_ * Stresses greater than those listed under 'Absolute Maximum Ratings’ may cause permanent damage to the device. | 
This is a stress rating only and functional operation of the device at these or any other conditions above those indicated _ 
in the operating section of this specification is not impilied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. | 


OCS 


Supply voltage 


Input high voltage 


Input low voltage 


| KM68V100BFamily | -0.3*** 
KM68U100B Family -0.3*™* 


* 1) Commercial Product : Ta=0 to 70 °C, unless otherwise specified 
2) Extended Product : Ta=-25 to 85 °C, unless otherwise specified 
3) Industrial Product : Ta=-40 to 85 °C, unless otherwise specified 
** Ta=25 °C | 
*** Vil(min)=-3.0V for <30ns pulse | 
CAPACITANCE * (f=1mMuz, Ta=25 °c 


acetate aaa eens a Ms Te recente teleatyiesers arsets Seaenepratgrss haraeaty! eTarpiarnsnsa: or yraterpepesrargesrnra. Datu ts @caspe etree ty 


Input capacitance = 
| Input/Output capacitance | —Ci 


* Capacitance is sampled not 100% tested 
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KM68V1000B, KM68U1000B Family . CMOS SRAM 
DC AND OPERATING CHARACTERISTICS 


la 


Output leakage current /CS$1=Vih or CS2=Vil or 
pe /WE=Vil, Vio=Vss to Vcc 
icc |/CS1=Vil, CS2=Vih mA 
Vin=Vih or Vil, lio=OMA : 
Average operating current Icct 1uS Cycle 100% duty, lio=OmA 
val /CS$1<0.2V, CS2=Vcc-0.2V 
/C$1=Vil, CS2=Vih 30 
Min cycle, 100% duty, lio=OmA at 
Output low voltage | Vol iok2tmA | | 
[Outputhigh voltage | Voh_[ioh=-t.0maSSC«dt 2 | | OT 
Standby Current(TTL) | Isb__—([/CSt=Vin,cs2=vil | - 
Standby 68V1000BL/L-L Isb1 | /CS12Vcc-0.2Vi Lb 
Current CS22Ve0-0.2V [LE 
(CMOS) 68V1000BLE/LE-L orCS2<0.2V |{L 
68V1000BLI/LI-L 
68U1000BL/L-L 7 


68U1000BLE/LE-L 
68U1000BLI/LI-L 


* 


) Commercial Product : Ta=0 to 70 °C , Vec=3.3 +/- 0.3V(68V1000B Family), Vec=3.0 +/- 0.3V(68U1000B Family) 

) Extended Product : Ta=-25 to 85 °C , Vec=3.3 +/- 0.3V(68V1000BE Family), Vcc=3.0 +/- 0.3V(68U1000BE Family) 
) Industrial Product : Ta=-40 to 85 °C , Vec=3.3 +/- 0.3V(68V1000BI! Family), Vcc=3.0 +/- 0.3V(68U1000BI Family) 
* Ta= 25°C 


1 
2 
3 


AC CHARACTERISTICS 


TEST CONDITIONS (1. Test Load and Test Input/Output Reference)* 


Input pulse level 0.4 to 2.2V 
Input rise fall time 
Input and output reference voltage 


Output load(See right) C.i=100pF+1 TTL 


* See test condition of DC and Operating characteristics 


~ v 


* Including scope and jig capacitance 
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KM68V1000B, KM68U1000B Family == = == CMOSSRAM 


TEST CONDITIONS(2. Temperature and Vcc Conditions) oe ees - 


eatatstatatstytotaetetststeMehanats statetgtatehrehs® So0ctastvetatresd Bertehi tee, tee eerteee teas ye set teh OS hoists cree ttt Megnstytrtet 70,0, 150 TP MOP Pte Ont weebeeeer at Hehst Ot 61 Ct HD eet sle MED Cchscetyegte tO, P Buty hget 8 Mims tate b tethered eed ePaat ets tebe DMP erst tO PPS MN aye Ors tema t eth? Deets! Vehen hs 2ybeh tre Wa seieeyaetse_t 1th VEgh Gea Sse toeeree ted dvb Dated OPER Lee Petre tet 
arstaratetere ee tan ale turer n tata Natancateente rete a atatatatntatane aratstatsletstat acl etatetete avers atbrotctete rh ctsteratenetsten Mevaleva estan srarer staratntntstelaostenane’ a peecerereratatAtatelpruvoratatenofeutetetoel i alatatatatespnstotelaratstnta’stcrarstataterearefetstats acetal sraea’ Socks ee Rae Sebtetarhe Othe 
gs . . Df. NE SO RISE: COMM ICSE Ch Me ODM SERS he HD I SS 


Sar aR SS Ba OS RRS NS a3ve-03 | 70100ns Sead cancataeoa 


03 | 70% 
3.3V+/-0.3 | _70*/100ns 
—3.3V4-0.3 | 70*/100ns - 


PARAMETER LIST FOR EACH SPEED BIN 


= | 100 


70 


Read | Read cycle time — 


chipselecttooutt | 100 
[Output enableto vaid ouput | ior 
3 
| Output enable to low-Z output | oz | 


Output disable to high-Z output | toHZ | 
__ | Output hold from address changq : 


oJ 


2 1 & 
cr} © 


RE RBE: 


=) 
FP 
iy : 
on 
on 


~! 
© 


i 
o 


Data hold from write time . ton 
End write to ouput low-2 


© 


f a | 


100 


ee AMS UN 
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KM68V1000B, KM68U1000B Family CMOS SRAM 


Var “ICS***=Vcc-0.2V 


Data retention current idr} 68V1000BL Vec=3.0V 
/CS12Vec-0.2V) 
| 68V1000BLE 

68V1000BL! | 
68V1000BLI-L | 


68U1000BL | 
| 68U1000BL-L 


Data retention set-up time 
Recovery time 


* 1) Commercial Product : Ta=0 to 70 °C , unless otherwise specified 
2) Extended Product : Ta=-25 to 85 °C , nless otherwise specified 
3) Industrial Product : Ta=-40 to 85 °C, unless otherwise specified 
** Ta=25 °C 
*** 1CS1= Vec-0.2V, CS22 Vcc-0.2V(/CS1 controlled) or CS2=0.2V(CS2 controlled) 


DATA RETENTION TIMING DIAGRAM 


1) /CS1 controlled tSDR Data retention mode tRDR 


La ee Oo ee] es Pe rer TT ree rr er ere Teer ry ero et (errr rT eer rere Cheer cr er yer reer 


2) CS2 controlled 


Vec 


CS2=0.2V 


GND. /402es8e ee Ueeeeeere eee ee ee ieee wares ce he a teas ties dee arte mE ecg EkG ois Dean win atlas bette Noa cins 
* 3.0V for KM68V1000B family, 2.7V for KM68U1000B family 
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« SAAN 
SEES SESSSES SSS REST 


d are not 


CMOS SRAM 


tOH 


Data Vali 
t conditions an 


ircul 


Data Vaili 


tRc 
tre 


(AWE= Vin ) 


Previous Data Vali 


ELECTRONICS 


Address 
Data Out 


Address 
1. tHZ and tOHZ are defined as the time at which the outputs achieve the openc 


2. At any given temperature and voltage condition, tHZ(Max) is less than tLZ(Min) both for a given device and 


TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled) 


Data out 
Notes(Read Cycle) 


KM68V1000B, KM68U1000B Family 
TIMING WAVEFORM OF READ CYCLE(2) 


wv 
2 oe 
® 
e o2s 
= e)) @ 
Y iq os 
2) re) 
= 5s 285 
Soe 
= di #25 
Oc i) 608 
Oo wo £3 
an — ESSN SSS Oo 
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| _ (e) 
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KM68V1000B, KM68U1000B Family - CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(1) (We Controlled) 


two 


men CD 


OOOO IE 
MOOI, 


WE WN. 
4—-{D 
Data in Data Vailid 


-—_—twrz «——tow. 


‘?) 
” 
NO 


: a 
il 


Data out Data Undefined 


TIMING WAVEFORM OF WRITE CYCLE(2) —(/cs1 Controlled) 


two 
tas tcw2)— tWR(4) 


ty Vy MM, | Ty yyy YY Y 


——_— TF 


Data in Data Vailid ; 


Pica Zl ces IQ OZ 


Data out 


ELECTRONICS 


TIMING WAVEFORM OF WRITE CYCLE(3) (csz controlled) | ef, 3 : 


| tas@) , tow 4— twred) 


ios a en 


2 


z _ | tow. tOH 
Data in | on - Data Vailid 
Data out ~ High - 2-—____—_—_____________________________________—— High - Z— 
Notes(Write Cycle) 


1. Awrite occurs during the overlap of a low/CS1, a high CS2 and a low /WE. A write begins at the latest transition 
among /CS1 going low, CS2 going high and WE going Jow. A write ends at the earliest transition among /CS1 going 
high, CS2 going low and /WE going high, tWP is measured from the beginning of write to the end of write. 

2. tCW is measured from the later of /CS1 going low or CS2 going high to the end of write. | 

3. tAS is measured from the address valid to the beginning of write. 

4. tWR is measured from the end of write to the address change. tWR(1) applied in case a write ends at/CS1, or WE 
going high, tWR2 applied in case a write ends at CS2 going to low. 


Power Down 


Ouput Diable 
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KM68V1000B, KM68U1000B Family CMOS SRAM 
TECHNICAL INFORMATION 


1) icc2 characteristics by temperature variation 


All the values in this graph are depicted by the relative value with the maximum value 
measured at 5.0V Vcc and -40°C temperature. The basic relative value of Icc2 at that 
condition is set into 1. 


icc2 v.s Temperature 


—o— 3.0V 
Device 

—v— 3.3V 

Device 


icc2(Relative Value) 


-10 0 25 40 70 
Temperature(TC ) 


aes neem ain a et enn tN EE CTI NA Py RRA OR AN es errr reer 


2) isb1(CMOS Level Stanby Current) characteristics by temperature variation 


All the values in this graph are depicted by the relative value with the maximum value 
measured at 3.0V Vcc and 85°C temperature. The basic relative value of Isb1 at that 
condition is set into 1. 


Isb2(Relative Value) 


-40 -10 0 25 40 


Temperature(C ) 


eee en enemy rane te Pp rp Se np eS Enno tint 
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__KM68V1000B, KM68U1000B Family ~ GMOS SRAM 


3) idr(Data Retention Current) characteristics by temperature variation 


All the values in this graph are depicted by the relative value with the maximum value 
measured at Vdr=3.0V and 85°C temperature. The basic relative value of Idr at nat. 
condition is set into 1. 


o 
= 
© 
> 
o. 
> 
pre 
= 
Oo. 
~ 
i=4 
3 


Tem peratu re(‘C) 
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KM616V1000B, KM616U1000B Family 


CMOS SRAM 


64Kx16 bit Low Power & Low Vcc CMOS Static RAM 


FEATURE SUMMARY 
e Process Technology : 0.6 um CMOS 
e Organization : 64Kx16 
e Data Byte Control : /LB=I/O01~8, /UB=I/O9~16 
e Power Supply Voltage 
KM616V1000B family : 3.3V +/- 0.3V 
KM616U1000B family : 3.0V +/- 0.3V 
e Low Data Retention Voltage : 2V(Min) 
e Three state output and TTL Compatible 
e Package Type : JEDEC Standard 
44-TSOP(Il)-Forward/Reverse 


PRODUCT FAMILY 


Commercial 
Extended 
(-25 ~85 °C) 
Industrial 

* measured with 30pF test load 


PIN DESCRIPTION 


KM616V1000BL/L-L 


evoaveeuanstoeneenvnenesvnesnev,ensag Pert eeneevenesesnee eee 


44-Pin 
TSOP (Il) 
Forward 


44-Pin 


TSOP (Il) 
Reverse 


ZSSSSTFESSSHSzSI 


z>> 
O25 

8 

J 
ze22ze 
Onwaan 


Lover Bjt(VO%-8 
IOE 
Cc 


/L 
we r 
[oz [ours ere mpd | es | Gnd 


01~/016 | Data Input/Output 


70*/100 


100 
85*/100 


eseeveecveveneevee eae 


100 
85*/100 


envpwaeeeoeeneneeee ese 


100 


GENERAL DESCRIPTION 

The KM616V1000B and KM616U1000B family are 
fabricated by SAMSUNG's advanced CMOS process 
technology. The family can support various 
operating temperature ranges and has _ various 
package types for user flexibility of system design. 
The family also support low data retention voltage 
for battery back-up operation with low data retention 
current. — 


DOOOC OCIA EMO Sn a ar rhiaehs 
PERE NRN RUMEN. RRB ICY tm Me 


50/15uA 


_50/15uA 
Foward/Reverse 

44-TSOP(Il) 

Foward/Reverse 


44-TSOP(II) 
Foward/Reverse 


FUNCTIONAL BLOCK DIAGRAM 


100/20uA 


216077 J01}U0D 


/01~16 , 
1/O Buffer 


/CS, WE, /OE, /UB, /LB 


ei” 
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KM616V1000B, KM616U1000B Family _ 
PRODUCT LIST & ORDERING INFORMATION 


CR 


Se eset 


KM616V1000BLT-7 _ 
KM616V1000BLT-7L. ‘ 


| KM616V1000BLT-10 
KM616V1000BLT-10L 


~-L.KM616U1000BLT-10 


KM616U1000BLT-10L 


KM616V1000BLR-7 
KM616V1000BLR-7L. 
KM616V/1000BLR-10 
KM616V1000BLR-10L 


KM616U1000BLR-10 
KM616U1000BLR-10L 


FROBUCT List 


ester atetatetateteta etal ehote® 


atarat ate teteteta tata letesatetatetetet ete tat: 


OCR ICID 


44-TSOP(I), F, 3.3V, 70ns, L 
44-TSOP(I), F, 3.3V, 70ns,.LL 
44-TSOP(II), F, 3.3V, 100ns, L 
44-TSOP(I), F, 3.3V, 100ns, LL 


44-TSOP(I), F, 3.0V, 100ns, L 
44-TSOP(II), F, 3.0V, 100ns, LL 


-44-TSOP(i), R, 3.3V, 70ns, L 


| 44-TSOP(), R, 3.3V, 70ns, LL 


44-TSOP(II), R, 3.3V, 100ns, L 
44-TSOP(I), R, 3.3V, 100ns, LL 


44-TSOP(I)), R, 3.0V, 100ns, L 
44-TSOPi(Il), R, 3.0V, 100ns, LL 


ORDERING INFORMATION 


-KM616 X1000B X X X - 


KM616V1000BLTE-8 
KM616V1000BLTE-8L. 
KM616V1000BLTE-10 
KM616V/1000BL TE-10L 


| KM616U1000BLTE-10 


KM616U1000BLTE-10L 


KM616V1000BLRE-8 
KM616V/1000BLRE-8L 
KM616V1000BLRE-10: 


KM616V1000BLRE-10L — 


KM616U1000BLRE-10 


KM616U1000BLRE-10L 


XX X 


L= 


F, 3.3V, 85ns, L 
F, 3.3V, 85ns, LL 


F,3.3V,100ns,L 
| F, 3.3V, 100ns, LL 


F, 3.0V, 100ns, L 
F, 3.0V, 100ns, LL 


R, 3.3V, 85ns, L 
R, 3.3V, 85ns, LL 
R, 3.3V, 100ns, L 
R, 3.3V, 100ns, LL 


R, 3.0V, 100ns, L 


R, 3.0V, 100ns, LL 


or Power 


KM616V1000BLTI-8 
KM616V1000BLTI-8L._ 
KM616V1000BLTI-10 
KM616V1000BLTI-10L 


KM616U1000BLTI-10 
KM616U1000BLTI-10L 


KM616V1000BLRI-8 
KM616V1000BLRI-8L 


| KM616V1000BLRI-10 


KM616V1000BLRI-10L 


KM616U1000BLRI-10 


| KM616U1000BLRI-10L 


Low Low Power 


Access Time : 7=70ns, 8=85ns, 10=100ns 
Operating Temperature : 

\=Industrial, E=Extended, Blank=Commercial 
peerage Type : T=TSOP(II)-Forward, 


CMOS SRAM 


44-TSOP(I)), F, 3.3V, 85ns, L 
44-TSOP(Il), F, 3.3V, 85ns, LL 


44-TSOP(Il), F, 3.3V, 100ns, L 


44-TSOP(IN), F, 3.3V, 100ns, LL 


44-TSOP(I)), F, 3.0V, 100ns, L 
44-TSOP(Il), F, 3.0V, 100ns, LL 


44-TSOP(I)), R, 3.3V, 85ns, L 
44-TSOP(1I), R, 3.3V, 85ns, LL 
44-TSOP(I), R, 3.3V, 100ns, L 
44-TSOP(Il), R, 3.3V, 100ns, LL 


44-TSOP(II), R, 3.0V, 100ns, L 
44-TSOP(I), R, 3.0V, 100ns, LL 


ie a als 


Die Version : B=3rd generation 
Density : 1000=1 Mbit 

V=3.3V, U=3.0V, Blank=5V 

, Organiztion : 16= x16 

_ SEC Standard SRAM 


ELECTRONICS 


igpbheany 24 
hee GR 3 a ‘ 
PS © Sk 408 
sores tip ms 
: : 


KM616V1000B, KM616U1000B Family ; CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * 


ates 


at 


Operating Temperature 


Soldering temperature and time Tsolder {| 260'C, 10sec 
| (Lead Only) 


* Stresses greater than those listed under ‘Absolute Maximum Ratings' may cause permanent damage to the device. 
This is a stress rating only and functional operation of the device at these or any other conditions above those indicated 
in the operating section of this specification is not impilied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 


-0.3*** 
~-).3*** 


* 1) Commercial Product : Ta=0 to 70 °C , uniess otherwise specified 
2) Industrial Product : Ta=-40 to 85 °C , unless otherwise specified 

** Ta=25 °C 

*** Vil(min)=-3.0V for <30ns pulse 


SOD ODODE ROO ORES OOO CCRC COC NO 
aeecacalelelecereserererslenenMresteseegees ace tcrase ted ronareepror tee. pee 


Input capacitance | 
Input/Output capacitance 


* Capacitance is sampled not 100% tested 
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ELECTRONICS 


DC AND OPERATING CHARACTERISTICS a 


eh ecerccatetetats 


ICS=Vih or WE=Vil, /UB=Vih or 
/LB=Vih, Vio=Vss to Vcc 
ICS=Vil, Vin=Vih | 


: or Vil, lio=OmA 


Icci*** | Cycle time=1uS 100% duty | Read 
|/CS<0.2V, lio=OmA | Write - 


Min cycle, 100% duty 
ICSSVil, lio=OMA 
lol=2.1mMA 
loh=-1.0mMA 7 
ICS=Vih a 
[CS2Vcc-0.2V 
Vin=Vcc-0.2V 


616V1000BLI/LI-L or Vin<0.2V 
616V1000BLE/LE-L 2 FF = 
616U1000BL/L-L | 
616U1000BLI/LI-L - - 
616U1000BLE/LE-L 


* 4) Commercial Product : Ta=0 to 70 °C , Vec=3:3 +/- 0.3V(616V1000B Family), Vec=3.0 +/- 0.3V(616U1000B Family) 
2) Extended Product : Ta=-25 to 85 °C , Vec=3.3 +/- 0.3V(616V1000BE Family), Vec=3.0 +/- 0.3V(616U1000BE Family) 
3) industrial Product : Ta=-40 to 85 °C , Vcec=3.3 +/- 0.3V(616V1000BI Family), Vcc=3.0 +/- 0.3V(616U1000BI Family) 
** Typ : Ta=25 °C | : . 3 
*** Industrial Products : Ilcc(Read/Write)=15mA/25mA, Icc1(Read/MWrite)=20mA/30MmA 


AC CHARACTERISTICS 


| Input and output reference voltage 


| Output load(See right) =| Ci=t0opF+iTTL| —- 
ee ncusaopretTT] 


_ * See test condition of DC and Operating characteristics 
™ for 70ns, 85ns products | 


* Including scope and jig capacitance 
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ELECTRONICS 


KM616V1000B, KM616U1000B Family | CMOS SRA 


TEST CONDITIONS (2. Temperature and Vcc Conditions) 


y KM616V1000BL/L-L 0~70 °C 3.3V+/-03 | 70°/100ns | Commercial 
KM616V1000BLE/LE-L -25~85 °C 3.3V +/-0.3 85*100ns | Extended 


KM616V1000BLI/LI-L -40~85 °C 3.3V +/-0.3 85*/100ns Industrial 
KM616U1000BL/L-L 3.0V +/- 0.3 Commercial 
KM616U1000BLE/LE-L 3.0V +/- 0.3 Extended 


KM616U1000BLI/LI-L 3.0V +/- 0.3 Industrial 
* All the parameters are measured with 30pF test load 


PARAMETER LIST FOR EACH SPEED BIN 


Read 


Chip select to output 
Output enable to valid output tOE 
/UB, /LB Access Time 


708, 1B enable tolow-Z ouiput | wiz |_s _| - | s | -[ 5 
[Output enable toow-Z output | rorz |s | - | 8 | -| 5 | - | ns 
[Chip disable to highZ output | Hz | 0 | 28 | 0 | 25] 0] 90 | ns 
708, 1B disable toigh-Z outpull wrz | 0 | 26 | 0 | 26] 0 | 30 | ns 
[Output disable to righ-Zoutput | tonz | 0 | 26 | 0 | 25] 0 | 30 | ns 
[Outputhold trom adaress chaned ton | 10 | - | 70 | -[ 8] - | ns 
Watecycletime __——«y we | 70 | - | 8 | | too] 
[Ghipselectto end ofwite | ow | 60 | - | 7 | -| so | - 
[Address setuptime | ws | 0 | 

rAdaress valid to end of write | aw | 60 


/UB, /LB valid to end of write 


Write to output ighZ | (WH 
i 


End write to output low-Z 


* All the parameters are measured with 30pF test load 


ELECTRONICS Se ee 


” 


KM616V1000B, KM616U1000B Family == == ~—= CMOS SRAM 


BATA RETENTION CHARACTERISTICS 


Pst aateretrerertaerareteareeretetiraree Poretorerstatetserrtrateste terete meee 
regtetetatstetetetitettatstetet estibetatete Eteetetetetetatetctetetetnees Beersetctrecteegeracersreseede Bh peerech ety 


bE andl REM ER RR EMM RRM MEN CMR SN MM MONT ian af ih nin air Ha thn Ai REM ie tee ARE CMe AMM Rite hn aM Prat tank tet 
BS KIDDE R KRM RRM RR RMR ROMS SM SIM MRO i et MN MCh Wot GE Wiha eS SM NMS MEME NSM MEM SN 0S DEN Maratea a Mattar cian 
L ARERR RRM RMR MMM MRE RMRMERERRNM MNES (MMM MM MMMM HRM MM Ra Moth ee tien MENS CMM MMM NOM CMM MSM EMS, ait. tiie MNS RIMM Ct MNsare anne ra atta 

SOCIO RIOOR RIOR OR RRM MANN MIRREN MIM RRM RMR SKRMM NNN COMMIS MIMIC 


Vdr 1CS=Vec0 OV Pa 


idr] 616V1000BL/L-L =3.0V—‘[L-Ver 22h 88 
em poset vod Dad ER ee 
G1i6VI000BLE/LE-L| 

616V1000BLI/LI-L 


68U1000BL/L-L 
616U1000BLE/LE-L — 
616U1000BLI/LI-L | sas Fa 

{Data retention set-up time] tSDR.- See data retention 
Peover [wor amen PP 


* 1) Commercial Product : Ta=0 to 70 °C , unless otherwise specified © 
_ 2) Extended Product : Ta=-25 to 85 °C , unless otherwise specified 

. 3) Industrial Product : Ta=-40 to 85 °C , unless otherwise specified 
* Ta=25 °C 


Vee for data retention 
|Data retention current 


DATA RETENTION TIMING DIAGRAM 
— tSDR Data retention mode ROR | 


Vec 


3.0/2.7" 


ewpaennaowmetanenvneoaneon ane semen ee ener ceo eaten e enor eaesereeneeosewmenesrevescsreeseserenee MFusevuunseeoenesrgsonesevesssneneeves 


ereuveesvreaveenere sos cue Reeve nteonneMvsvevvohke wm save aeseeesusaeveeevraseesetrvueevenraseaaeenFaeena PaeseeeaannenaGeeveeananeveeveenveswvnesne 


seeeeveanuneeaeenesevee ene nevneoasvevweeonena he ves ¢' 


ICS=Vcc-0.2V 


*2.7V for KM616U1000B family, 3.0V for KM616V1000B family 
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KM616V1000B, KM616U1000B Family CMOS SRAM 


TIMING DIAGRAMS 


TIMING WAVE FORM OF READ CYCLE (1)Address Controlled) 
(/CS=/OE=Vil, WE=Vih, /UB or, and /LB=Vil) 


tRc 
tAA 


tOH 


Data Out Previous Data Valid 


Data Valid 


TIMING WAVE FORM OF READ CYCLE 


(WE= Vii ) 


Address 


tre 
tAA. 


toH 
tco 
UY LE: 


WHE oo 
tHz. 


HELE 
G 
MY HUED 


“ 4 SOMME 
oe YYyyyyy 


= 


Data Vailid 


Data out ——————High - Z 


Notes (READ CYCLE) 


1. thz and tonz are defined as the time at which the outputs achieve the open circuit conditions and are not 
referenced to output voitage levels. 


2. At any given temperature and voltage condition, tHz (max.) is less than tLz (min.)both for a given device and from 
device to device. 
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iii A i dl ein! A ROA 
TIMING WAVEFORM OF WRITE CYCLE (we controlled) ae as 


two———— 


hemes 


7 tcw2)—— 


— es 


1B, LB La 


tas 
® ta 
Data in Data Vailid 


TIMING WAVEFORM OF WRITE CYCLE (ICS Controlled) 


twe 


/UB, /LB ; = 
———— == 


_ | _ | . tow 
Data in : Data Vailid 


a a ig 
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KM616V1000B, KM616U1000B Family CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE (/u8,/ L8 Controlled) 


two 


Address CEE 


tCw(2) twR(4) 


UB, /LB tase) 


tow. : tb 


Datain§ ——————Hiigh - 2——_—$— igh - 


Notes (WRITE CYCLE) 


1. Awrite occurs during the overlap(tWP) of a low/CSand low WE. A write begins at the latest transition among 
ICS going low and WE going low: A write end at the earliest transition among /CSgoing high and WE going high, 
tWP is measured from the beginning of write to the end of write. 

2. tCW is measured from the later of /CS going low to end of write. 

3. tAS is measured from the address valid to the beginning of write. | 

4. tWR is measured from the end of write to the address change. tWR applied in case a write ends as /CS,or WE 
going high. 


High-Z High-Z 
Ouput High-Z High-Z 
Disable High-Z High-Z 


* X means don't care 
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KM616V1000B, KM616U1000B Family 
TECHNICAL INFORMATION 


1) icc2 characteristics by temperature varition 


All the values. in this graph is depicted by the relative value with the maximum value | 
measured at 3.3V Vcc and -40°C temperature. The basic relative value of Icc2 at that 
condition is set into 1. | | | 


icc2(Relative Value) 


Temperature(T ) 


(a ern renee tenant -eennene an seen neeaten pee tr nen tetas Lair heute enerwrtannenens hyena att ements 


2) Ilsb1(CMOS Level Stanby Current) characteristics by temperature variation 


All the values in this graph is depicted by the relative value with the maximum value 
_ measured at 3.3V Vcc and 85°C temperature. The basic relative value of Isb1 at that 
condition is set into 1. 


Pere meni reer eee An ere Net Parer TR etANRIPANN TOO een Ne ee An er etfs Sater ee tenn ten eneerwnveransnnOeen rrr memenenn artnet Pune narra htern e 


isb1 v.s Temperature 


—o-— 3.0V 
Device 


+ 3.3V 
Device 


isb1 (Relative Value) | 


Temperature(T ) 


CMOS SRAM 


<= 
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KM616V1000B, KM616U1000B Family CMOS SRAM 


3) Idr(Data Retention Current) characteristics by temperature variation 
All the values in this graph is depicted by the relative value with the maximum value 


measured at Vdr=3.0V and 85°C temperature. The basic relative value of Idr at that 
condition is set into 1. 


Idr v.s Temperature by Each Vdr 7 


i, 
® 
= 
© 
> 
® 
> 
~~ 
& 
® 
oO 
i. 
3 


-40 -10 0 25 40 70 85 


Temperature(C ) 
ea ne Penn SOE re ne ee EE 
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KM68V4000A Family. 


CMOS SRAM 


512Kx8 bit Low Power & Low Vcc CMOS Static RAM 


FEATURE SUMMARY 


e Process Technology : 0.4 um CMOS 

e Organization: 512Kx8 

e Power Supply Voltage : 3.3 +/- 0.3V 

e Low Data Retention Voltage : 2V(Min) 

e Three state output and TTL Compatible 

e Package Type : JEDEC Standard 
32-SOP, 32-TSOP(II)-Forward/Reverse 


PRODUCT FAMILY 


KM68V4000AL 
KM68V4000AL-L 


KM68V4000ALI 
KM68V4000ALI-L 


* measured with 30pF test load 


(0~70'°C) - 
industrial 
(-40~85 °C) 


PIN DESCRIPTION 


32-Pin SOP 
32-TSOP(II) 


(Forward) 95 02-1 SOP(II) 


(Reverse) 


Wie Enable 


tie 


_ ELECTRONICS 


| 3.0~3.6V | 70*/100 132-SOP | 
3.0~3.6V | 70*/100 |32-SOP | §0/20uA | 
: —-- 4 32-TSOP(I-R/F 


GENERAL DESCRIPTION 


The KM68V4000A family is fabricated by 


SAMSUNG's advanced CMOS process technology. 
The family can support various operating 
temperature ranges and has various package types 
for user flexibility of system design. The family also 
support low data retention voltage for battery back- 
up operation with low data retention current. 


‘FUNCTIONAL BLOCK DIAGRAM 


A2~7,A12, 
A14,A16, 
A18 


AO,A1,A8~11, 


A13,A15,A17 
Y-Decoder 


91607] }o1JUOD 


| I/O Buffer 


ICS, WE, /OE 
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KM68V4000A Family 


PRODUCT LIST & ORDERING INFORMATION 
PRODUCT LIST 


CMOS SRAM 


KM68V4000ALG-7 
KM68V4000ALG-7L 
KM68V4000ALG-10 
KM68V4000ALG-10L 
KM68V4000ALT-7L 


KM68V4000ALT-7 
KM68V4000ALT-10 
KM68V4000ALT-10L 
KM68V4000ALR-7 
KM68V4000ALR-7L 
KM68V4000ALR-10 
KM68V4000ALR-10L 


32-SOP, 7Ons, 3.3V, L 
32-SOP, 7Ons, 3.3V, LL 
32-SOP, 100ns, 3.3V, L 
32-SOP, 100ns, 3.3V, LL 
32-TSOP (Il) F, 70ns, 3.3V, L 
32-TSOP (Il) F, 7Ons, 3.3V, LL 
32-TSOP (Il) F, 100ns, 3.3V, L 
32-TSOP (ll) F, 100ns, 3.3V, LL 
32-TSOP (Il) R, 7Ons, 3.3V, L 
32-TSOP (il) R, 70ns, 3.3V, LL 
32-TSOP (Il) R, 100ns, 3.3V, L 
32-TSOP (Il) R, 100ns, 3.3V, LL 


KM68V4000ALGI-7 
KM68V4000ALGI-7L 
KM68V4000ALGI-10 
KM68V4000ALGI-10L 
KM68V4000ALTI-7L 
KM68V4000AL TI-7 
KM68V4000AL TI-10 
KM68V4000AL TI-10L 
KM68V4000ALRI-7 
KM68V4000ALRI-7L 
KM68V4000ALRI-10 
KM68V4000ALRI-10L 


32-SOP, 70ns, 3.3V, L 
32-SOP, 70ns, 3.3V, LL 
32-SOP, 100ns, 3.3V, L 
32-SOP, 100ns, 3.3V, LL 
32-TSOP(II) F, 7Ons, 3.3V, L 
32-TSOP(Il) F, 70ns, 3.3V, LL 
32-TSOP (Il) F, 100ns, 3.3V, L 
32-TSOP (Il) F, 100ns, 3.3V, LL 
32-TSOP (Il) R, 70ns, 3.3V, L 


_32-TSOP (Il) R, 70ns, 3.3V, LL 


32-TSOP (Il) R, 100ns, 3.3V, L 
32-TSOP (Il) R, 100ns, 3.3V, LL 


ORDERING INFORMATION 
KM6 8 X 4000A X X X - XX X 


| = Low Low Power 
Access Time : 7=/0ns, 10=100ns 


Operating Temperature : 
l=Industrial, Blank=Commercial 
' Package Type : G=SOP, T=TSOP Forward, 


R=TSOP Reverse 
Low Power 


Die Version : A=2nd generation 
Density : 4000=4Mbit 
V=3.0~3.6V 

Organiztion : 8= x8 

SEC Standard SRAM 


"ELECTRONICS | Ha 


KM68V4000A Family 


se CMOS SRAM 


260 °C , 10sec 
. | (Lead Only) 
. Stresses greater than those listed under ‘Absolute Maximum Ratings' may cause permanent damage to the device. _ 


This is a stress rating only and functional operation of the device at these or any other conditions above those indicated 


in the operating section of this specification is not impilied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. . 


RECOMMENDED DC OPERATING CONDITIONS* 


etait lata é 


Input high voltage 
Input low voltage Vil 


* 1) Commercial Product : Ta=0 to 70 °C unless otherwise specified 
2) Industrial Product : Ta=-40 to 85 °C unless otherwise specified 

** Ta=25 °C 

*** Vil(min)=-3.0V for <30ns pulse 


MHz, Ta= 


Conese sotarsieany 
1a otatstayoey stay 


CAPACITANCE * (=1 


Input capacitance 
Input/Output capacitance 


* Capacitance is sampled not 100% tested 


| Penmsungg | | VEOS oF ees 120 


KM68V4000A Family —. CMOS SRAM 
DC AND OPERATING CHARACTERISTICS | : 


uA 


Output leakage current /CS=Vih or Vil -1 1 uA 
ee | Vio=Vss to Vcc | 


Operating power supply curren 1 icc /CS=Vil, Vin=Vih or Vil, lio=OMA Po - f - 1 15 | mA | 


mA 
Average operating current Cycle time=1uS 100% duty mA 
| | /CS<0.2V, Vils0.2V, 
| oo Vin= Vcc -0.2V, lio=OmMA 


| _ Iec2 Min cycle, 100% duty 50 mA 
ICS=Vil, lio=OMA,Vin=Vih or Vil ton ae il Ga 

[Outputiowvoltage | Vol s[loe2tmA | | OL OV 

[Outputhighvotage | Von |loh=-toma——=«dt 22 | - | - | Vv 

Standby CurrentTL) | _isb_[/cs=vib | S| mA 

Standby] KM68V4000AL _ | /CS2Vec-0.2V ea: oo 

Current | Vin<0.2V or LL 

(CMOS)] KM68V4000AL! — Vin=Vecc-0.2V | 

| KM68V4000ALI-L 


* 1) Commercial Product : Ta=0 to 70 °C, Vec=3.3 +/- 0.3V(68V4000A Family) 


2) Industrial Product: Ta=-40 to 85 °C, Vec=3.3 +/- 0.3V(68V4000AIFamily) 
** Ta=25 °C : 


AC CHARACTERISTICS 


TEST CONDITIONS(1. Test ied and Test Input/Output Reference)* 


Input pulse level 0.4 to 2.2V 
Input rise fall time 
Input and output reference voltage 


Output load(See right) Ci=100pF+1TTL 
| **CL=30pF+1TTL 


_ * See test condition of DC and Operating characteristics 
** Test load for 70ns Industrial product 


caren RSE Hiss 


“y 


* Including scope and jig capacitance 


TEST CONDITIONS(2. Temperature and Vcc(Conditions) 


“KM68V4000ALL-L_ | O~70°C | 8.3V 4 703 | [| 70"/100ns | Commercial if =) 
| KM68V4000ALI/LI-L -40~85 °C 3.3V +/-0.3 70*/100ns | Industrial 


. All the parameters are measured with oer test load. 


| PARAMETER LIST FOR EACH SPEED BIN. : 


Readoycictime | azo | 70 | - | 100 | - | os | 
pss sees Ta [= ve be 
i A SE, a SR 
we | - pss | - 150 | 5] 
wz | 0 | - | |- | ns]. 
amntegand Tet sto ts 
Cor ae a eB 
ouput o nz wn [oz [0 [2 [0 | 0 | ae 
[Output hod from address changd_ton | 10 | _- | 18] - [ns 
writecycietime | we | 70 | _- | 100 | - [ns 
[Chip selectto end ofwrte | sow | 60 | - | 0 | - [ns 
Mites epi [we [0 [> [0 [> | 9 
[Address valid to end ofwite | ww | 60 | - | 0 | - [ns 
[Wite pusewiath | we | 88 | - | 7 | - [ns 
Wiiterecoverytime | we {o |- | 0 | - | ns 
[Wile to outputhighZ _fwnz | 0 [| 2 [0 | 9 | ns 
sow [Ss 


* Test load for measuring parameters : Commercial product-1 sid Industrial product-30pF 


ELECTRONICS 


KM68V4000A Family ~ CMOS SRAM 
DATA RETENTION CHARACTERISTICS 


Voc for data retention 


Data retention current 


ICS=Vec-0.2V (20 | - 136 | v_| 


' comncie ivek Hl BM rk bag 
/CS2Vcc-0.2V |LL-Ver 
et Be Bed 
LL-Ver 
Data retention set-uptime| tsDR__-—=—=—————————s«d| Seeedataretention =| o | - { - | 
a a OR 8 es 


* 1) Commercial Product : Ta=0 to 70 °C , unless otherwise specified 
2) Industrial Product : Ta=-40 to 85 °C , unless otherwise specified 
** Ta=25 °C 


DATA RETENTION TIMING DIAGRAM 


tSDR | Data retention mode tRDR 


ICS =Vec-0.2V 


| HighZ | too 
L_| Read | Dot | ce 
a ee 


* X means don't care 


| ELECTRONICS 


KM68V4000A Family ____CMOS SRAM 


TIMING .DIAGRAMS | 


TIMING WAVEFORM. OF READ CYCLE ‘i ) (Address Controlled) 
(CS=/OE=Vil vey 


—— tRC 


Address ° 


DataOut - — PreviousDataValid § Data Valid. 


TIMING WAVEFORM OF READ CYCLE = (we=vu) 


a 
Address _ 


tAA: 


tco 


es BEE _ {TTT 
tHz 


ce TEE Ce 


Data out 


Notes (READ CYCLE) 


1. tyz and tonz are defined as the time at whieh the outputs achieve the open circuit conditions and ¢ are e not 
referenced: to output voltage levels. . | 

2. At any given temperature ar and voltage condition, tHz (max Vis is less than nz z (min, ata fora given device and from 
device to device. | 


ELECTRONICS 


KM68V4000A Family CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE (we controlled) 


os ZZ. _ 


TIMING WAVEFORM OF WRITE CYCLE ics Controlled) 


tow: 


Data in Data Vailid ( 


PAG Sc HIgh 37 


Data out 


Notes (WRITE CYCLE) 


1. Awrite occurs during the overlap(tWP) of a low/CSand low WE. A write begins at the latest transition among 
ICS going low and WE going low : Awrite end at the earliest transition among /CSgoing high and WE going high, 
tWP is measured from the beginning of write to the end of write. 

2. tCW is measured from the later of /CS going low to end of write. 

3. tAS is measured from the address valid to the beginning of write. 

4. tWR is measured from the end of write to the address change. tWR applied in case a write ends as /CS,or WE 
going high. 


ELECTRONICS 


ee 


High Speed SRAM (5.0V) 


- KM64B261A 
- KM64258C 

- KM68B261A 
- KM68257C 

- KM641001 

- KM641001A 
- KM64B1003 
- KM641003 

- KM641003A 
- KM681001 

- KM681001A 
- KM68B1002 
- KM681002 

- KM681002A 
- KM6161002 
- KM6161002A 
- KM64B4002 
- KM644002A 
- KM644002/L 
- KM68B4002 
- KM684002A 
- KM684002/L 


- KM616B4002 256K x 16 
- KM6164002A 256K x 16 
- KM6164002/L 256K x 16 


64K x 4 

64K x 4 

32K xX 8 

32K x8 
256K x 4 
256K x 4 
256K x 4 
256K x 4 
256K x 4 
128K x 8 
128K x 8 
128K x 8 
128K x 8 
128K x 8 


64K x 16 
64K x 16 


1M x 4 
IMx4 
1M x 4 
512K x 8 
512K x 8 
512K x 8 


With OE/BiCMOS 


With OE/ 


BiCMOS Center P 


With OE/ 
With OE/ 


With OE/ BiCMOS 
With OE/ Center P 
With OE/ Center P 


BiCMOS Center P 
Center Power 
Center Power 
Center Power 
Center Power 
With OE/ BICMOS 
Center Power 


Center Power 
Center Power DT 
BiCMOS Center P 
Center Power 
Center Power DT 


Hos 


co : 
. . : Pelee + ue 
te ie Pt id 
‘ - a 5 tiated: 
‘ F 
ao 8 


. oar Fee Bh 
.. 
‘ 
‘ & 
7 ry 
' ? 
. . 7 f Fgt os at : 
ty Bai 
cs i 
: os 7 
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KM64B261A BiCMOS SRAM 


64Kx4 Bit (With OE) High Speed BICMOS Static RAM 


FEATURES GENERAL DESCRIPTION 

¢ Fast Access Time 6, 7, 8 ns (Max.) The KM64B261A is a 262,144-bit high-speed Static 

¢ Low Power Dissipation Random Access Memory organized as 65,536 words 
Standby (TTL) : 90mA (Max.) by 4 bits. 

(CMOS) : 20 mA (Max.) The KM64B261A uses eight common input and output 

Operating Current: 160 mA (f=100MHz) lines and has an output enable pin which operates 

¢ Single 5V+5% Power Supply faster than address access time at read cycle. 

¢ TTL Compatible Inputs and Outputs The device is fabricated using Samsung's advanced 

¢ Fully Static Operation BiCMOS process and designed for high-speed system 
- No Clock or Refresh required applications. 

* Three State Outputs It is particularly well suited for use in high-density 

¢ Center Power/Ground Pin Configuration high-speed system applications. 

¢ Standard Pin Configuration The KM64B261A is packaged in a 300 mil 28-pin plastic 
KM64B261AJ : 28-SOJ-300 SOU. 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION(Tor view) 


Pre-charge Circuit 
vec 


MEMORY ARRAY vss 
128 Rows 
512 x4 Columns 


vor a Data V/O Circuit 
/O4 - ye Cont. Column Select 


oe NLUUINLERLeeI 


cs -----790 
a) 
WE - A7 As Ag A110 Ali Ai2 A13 Ai4 A15 
le % Saag a PinName | ——PinFunction 
So : ae N | Ao-A15 Address Inputs 


| WE | Write Enable 
| cs | Chip Select 
| OE | Output Enable 
| 
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ELECTRONICS 


KMG64B261A_ BiCMOS SRAM 


ee MAXIMUM RATINGS * : 


"Voltage on Any Pin. RelativetoVss = | | -0.5 to 7.0 

Voltage on Vcc Supply RelativetoVss | : . | -0.5 to 7.0 
_Power Dissipation’ ~. - we ae eee 

Storage Temperature _ _ ares a -65 to 150 


Operating Temperature _ ae oe 7 . fi, ee cea 0 to 70 


* Stresses greater than those listed under "Absolute Maximum Ratings" may cause perméinerit damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum 1 rating 
conditions for extended periods may affect reliability. ; 


RECOMMENDED DC OPERATING CONDITIONS ance aOR 


oR SR Rae eS SN Da 
‘Input High Voltage | Vn | oe |e eco | 
Input Low Voltage eon eee ea | 


* ViL(Min.)= -2.0V ac (pulse width <3ns) for l<20 mA 
** ViH(Max.)= Voc+2. OV ac (pulse width <8ns) for 1<20 mA 


DC AND OPERATING CHARACTERISTICS 


(Ta=0 to 70 °C, Vec=5V+5%, unless otherwise epeomes) 


Sees | ae ee Se ee 
Input Leakage Current | ut /VineVsstoVec -  -—sd| st pA 
‘Ou ak ILO CS=ViH or BaN Ie or 
ES 
tall f=100MHz, 100% Duty,CS=VIL, 
VIN = ViH or Vit, louT=0 mA 
CS=Vin, Min. Cycle 
CS52Vcc-0.2V, f=0 MHz 
Vin 2 Vec-0.2V or VinsO.2V 


Output Leakage Current 


“Average Operating Current 


Standby Power Supply all Hho 


Output Low Voltage ...... 
Output High Voltage: 


| — Ci a | Sy ‘Test Condition 


* Note: Capacitance is sampled and not 100% tested. | 
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KM64B261A | BiCMOS SRAM 


TEST CONDITIONS 


(Ta=0 to 70 °C,Vcc=5V+5%,unless otherwise specified.) 


Parameter Value 


BL 2 io oli er ar ee | ee 
_ Input Rise and Fall Time 
Input and Output Timing Reference Levels 


Output Load 


See below 


Output Load (A) Output Load (B) 
Dout (for tHz, tLz, twHz, tow, toLz & toHz) 
+5V 
480 Q 
DouT 
Oo g 


Vi=1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


Parameter Peper eaeiare Unit 


Read Cycle Time 
Address Access Time 
Chip Select to Output 


Output Enable to Valid Output 


Output Disable to High-Z Output _ 
Output Hold from Address Change 
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ELECTRONICS 


KM64B261A BiCMOS SRAN 


WRITE CYCLE 
-arareter 


Write Cycle Time 
Chip Select to End of Write 


carne ee nathan nt nanan nrefaententianitvnneetieetiretintrmthenanmatmatmamestnmycnten tenet 


ame os cae enen ene pomnempee tems earamereaneintmattnte ets rtrentnnrtnenenyet epee eet ttetton 


Write Pulse Width(OE - High) 
_Write Pulse Width(OE - Low) 
Write Recovery Time __ 


 <oraraenteenn poushtnenenem nen rehmsmrnanaitemipyntiemehhireetatetnsarentan 


-neen anime naman aanastnireentnteyttatenstnearainsittetahsarnertarienah tian sAmnnmt nth teNteNrenUeeteN eA! 


Data Hold from Write Time tDH 
End Write to Output Low-Z | tow 
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ELECTRONICS 


KM64B261A BiCMOS SRAM 


TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (WE=Vix) | 


BB a ces 


« Wh TTT 
I tz (4,5)->| : -—_—toHz-—--- 

e Wot {LTT 

eon = HighZ 1 Ta 

NOTES (READ CYCLE) 


1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VOH or VoL levels. 

4. At any given temperature and voltage condition, thz(max.) is less than tLz(min.) both for a given device and from 
device to device. 

5. Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 
tested. 

6. Device is continuously selected with CS =Vit 

7. Address valid prior to coincident with CS transition low. 

8. For common |/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 


TIMING WAVEFORM OF WRITE CYCLE(1) (OE Clock) 


Address 
K Sip eset a te >} tWR (5) 

= Ty | NUUANRANANNANNN 
TAS (4) ” ty (2) 

we NN 


ea DW alee tDH ae 


High-Z 
Data In (—‘Csi‘CSCsSOS 
_— (6) — tow: 


RT RETENNNNNIIUNNANIIOAKIIINNING igh COON 


ELECTRONICS 


KM64B261A | ' BICMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (OE LowFixed) 


= (MMMM Sy /7/THUITITIIIO 
ss tAS (4) —twP (2) tOH > 

pata out SLALONCAONCLOO mene = CHOON 

NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of alow TS and alow WE. Awrite begins at the latest transition among cs 
going low and WE going low: A write ends at the earliest transition among CS going high and WE going oe 
twp is measured from the beginning of write to the end of write. 

3. tcw is measured from the later of CS going low to end of write. 

4. tas is measured from the address valid to the beginning of write. — | 

5. tw is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE 
going high. 

6. lf OE,CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When C& is low : I/O pins are in the output state. The input une in the opposite phase leading to the output 
should not be. applied. | | 


FUNCTIONAL DESCRIPTION 


Pes [ve [oe [ee [torn [sce 
eee EO 

See aero a 
Pewter 


Note : X means Don't Care. 
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ELECTRONICS 


KM64258C 


CMOS SRAM 


64Kx4 Bit (With OE)High Speed CMOS Static RAM © 


FEATURES 


¢« Fast Access Time 12, 15, 20 ns (Max.) 
« Low Power Dissipation 
Standby (TTL) : 40 mA (Max.) 
(CMOS): 2mA (Max.) 
Operating KM64258C-12 : 150 mA (Max.) 
KM64258C-15 : 140 mA (Max.) 
KM64258C-20 : 130 mA (Max.) 
¢ Single 5V+10% Power Supply 
¢ TTL Compatible Inputs and Outputs 
« //O Compatible with 3.3V Device 
¢ Fully Static Operation 
- No Clock or Refresh required 
¢ Three State Outputs 
* Standard Pin Configuration 
KM64258CP : 28-DIP-300 
KM64258CJ : 28-SOJ-300 


FUNCTIONAL BLOCK DIAGRAM 


| CLK GEN > Pre-charge Circuit 
ioe ea a 


MEMORY ARRAY 
512 Rows 
128 x 4 Columns 


Row Select 


/O Circuit 
Column Select 


OF Dal . 


GENERAL DESCRIPTION 


The KM64258C is a 262,144-bit high-speed Static 
Random Access Memory organized as 65,536 words 
by 4 bits. 4 

The KM64258C uses four common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 

The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed system 
applications. | 

It is particularly well suited for use in high-density 
high-speed system applications. 

The KM64258C is packaged in a 300 mil 28-pin plastic 
DIP or SOJ. 


PIN CONFIGURATION (Top view 


vcc 
Vss 


_ DIP/SOJ 


Address Inputs 
Write Enable 


OE Output Enable 
Data Inputs/Outputs 
Vcc | 


Power(5V). 
___No Connection 


«itt 


ELECTRONICS 
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KM64258C CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * 


, ee TNT ee 

| 
oe 
Soldering Temperature and Time _ ae Se 


* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONBINIONS (Ta=0_ to 70 °C) 


Vonace on Any Pin Relative t to Vss. 
Voltage on Vcc Supply Relative to Vss 
Power Dissipation 


Storage Temperature 


Operating Temperature | 


Supply Voltage 

Ground | a 
“Input High Voltage | VI 
Input Low Voltage ViL 


* Vit(Min.)= -2.0V ac (Pulse Widths10 ns) for 1<20 mA 
** VIH(Min.)= Vcc+2.0V ac (Pulse Width<10 ns) for I<20 mA 


DC AND OPERATING CHARACTERISTICS 


(Ta=0 to 70 °C, Vcc=5V+10%, unless otherwise specified) 


Input Leakage Current Vin=Vss to Vcc 
Output Leakage Current _ 7 | CS=ViH or OE=VIn or 
WE=ViL, Vout=Vss to Vcc 
Average Operating Current icc | Min. Cycle, 100% Duty 
CS=VIL, IVIN = ViH or VIL, 
louT= 0 mA 
‘Standby Power Supply Current CS$=Vin, Min. Cycle 
C$2Vcc-0.2V, f=0 MHz 
- 68 Vin = Vcc-0.2V or Vins0.2V 
Output Low Voltage | lor=8 mA 
Output High Voltage : loH=-4 mA 
| lOH1=-100LA 


* Note: vem = 25°C, Vcc=5V+5% 


CAPACITANCE “(e1Mhez, Ta=25 °C) 


* Note: Capacitance is sampled and not 100% tested. 
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ELECTRONICS 


KM64258C | CMOS SRAM 


TEST CONDITIONS 


(TA=0 to 70 °C,Vcc=5V+10%,unless otherwise specified.) 


Parameter Value 


Input Pulse Level 0 to3V 
Input Rise and Fall Time 3ns 


Input and Output Timing Reference Levels 1.5V 
Output Load See below 


Output Load (A) Output Load (B) 
(for tHz, tz, twHz, tow, toLz & toHz) 
+5V +5V 
480 Q 480 Q 
oe DouT 
.@) 
255 Q 255 Q == 5 pF 


* Including Scope and Jig Capacitance 


READ CYCLE 
KM64258C-12 KM64258C-15 KM64258C-20 
Parameter Symbol! 
ee a ae 
Read Cycle Time 


Address Access Time 
Chip Select to Output 


ELECTRONICS 


KM64258C CMOS SRAM 


WRITE CYCLE 


_ Parameter 


Write Cycle Time 
Chip Select to End of Write . 


“Address Set-up Time 


nce een eee manera heater eee tyne entree teetNner nner nnenrneteentnsn ese 


Address Valid to End of Write 
“Write Pulse Width(OE - High) 
Write Pulse Width(OE - Low) 
Write Recovery Time 
ite to Output High 2 

Data to Write Time Overlap 
‘Data Hold from Write Time _ 


End Write to Output Low-Z 


TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=Vi_, WE=Vin) 


< ee ee er aera | RQ ee ee 


Address 


Data Out 


Previous Data Valid Data Valid 


Sams ELECTRONICS 


KM64258C 


CMOS SRAM 


TIMING WAVEFORM OF READ CYCLE(2) (WE=Vin) 


Address | 
a <}-~ tHZ(3,4,5) > 
OF ec —_& LTT. 
Data Ou Han (OX __atavand XY 
< --— {PD <= {PD 
Vcc Supply = > 7 Icc 
Current ISB 


NOTES (READ CYCLE) 
1. WE is high for read cycle. 


2. All. read cycle timing is referenced from the last valid address to the first transition address. 
3. tz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 


to VOH or VoL levels. 


4. At any given temperature and voltage condition, thz(max.) is less than tiz(min.) both for a given device and from 


device to device. 


5. Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 


tested. 
. Device is continuously selected with CS =Vit 


o>) 


7. Address valid prior to coincident with CS transition low. 


8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 


write cycle. 


TIMING WAVEFORM OF WRITE CYCLE(1) (OE Clock) 


OE oO ZL P AAA\AAAAAMAAAN 
= Te ed (3) 
= ARAN ANNAN TTT 
tAS (4) twP (2) 
WE WAY 
bs = TDW THE > 
High-Z | 
Data In i, 
-——— tOHZ (6) Sanaa tow 
DataOut AN OOOO) a UNICO 


a 
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stitial CMOS ‘:SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (0E Low Fixed) 


, Kk ei re ee a aa 
Address | 
a. < een ene mere TT canal , tWR (5) 
a AN Wa 
K tas(4) > ke ————twe @9 ‘ ton 


— ton >| 
Beals rece es e ae 


| 


tWHZ (6,7)<———>|_- . _ , (10) (9) 
pata out 77 TT IMRAN “2 =O 


NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 
2. Awrite occurs during the overlap of alow CS and alow WE. A write begins at the latest transition among CS . 
| going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 
. tcwis- measured from the later of CS going low to end of write. 
. tas is Measured from the address valid to the beginning of write. 
. twr is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE 
going high. 
6. lf OE,CS and WE are in the Read Mode during this period, the 1/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur - 
7. For common |/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. 
8. If CS goes low simultaneously with WE going iow or after WE going low, the outputs remain high impedance State. 
9.. DouT is the read data of the new address. 
10. When CS is low: I/O pins are in the output state. The input signal: in the opposite phase leading to the output 
should not be applied. 


oh & 


FUNCTIONAL DESCRIPTION 


Not Select 
a Output Disable ete 


Icc 


icc 


| Note 4 means Don't Care. 
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ELECTRONICS 


KM68B261A 


BiCMOS SRAM 


32Kx8 Bit High Speed BICMOS Static RAM 


FEATURES 


e Fast Access Time 6, 7, 8 ns (Max.) 
¢ Low Power Dissipation 
Standby (TTL): 110 mA (Max.) 
(CMOS): 20 mA (Max.) 
Operating Current: 170 mA (f=100MHz) 
e Single 5V+5% Power Supply 
¢ TTL Compatible Inputs and Outputs 
¢ Fully Static Operation 
- No Clock or Refresh required 
¢ Three State Outputs 
¢ Center Power/Ground Pin Configuration 
¢ Standard Pin Configuration 
KM68B261AJ : 32- SOJ-300 


FUNCTIONAL BLOCK DIAGRAM 


| Pre-charge Circuit | 


MEMORY ARRAY 
128 Rows 
256 x8 Columns 


Row Select 


EN LNT 


Data Ww Circuit 
__Cont. TP [| 
“TT Az T Lath 


A7 Ae | / Att I Ai3 Ai4 


ns ca 


GENERAL DESCRIPTION 


The KM68B261A is a 262,144-bit high-speed Static 
Random Access Memory organized as 32,768 words 
by 8 bits. 

The KM68B261A uses eight common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 

The device is fabricated using Samsung's advanced 
BiCMOS process and designed for high-speed system 
applications. 

It is particularly well suited for use in high-density 
high-speed system applications. 

The KM68B261A is packaged in a 300 mil 32-pin plastic 
SOU. 


PIN CONFIGURATION (r0P view) 


vec 
Vss 


Address -——fesrece ete 


Write | WriteEnable = sd 


____ChipSelect | Select 
Output Enable 


ra ~|/O8 Data ta Inputs/Outputs 
Vcc 
Vss 


as 


ELECTRONICS 


‘KM68B261A — 


ABSOLUTE MAXIMUM RATINGS * | 


Voltage on Any Pin Relative to Vss | 

“Voltage on Vcc Supply RelativetoVss | : 

_Power Dissipation | 
"Storage Temperature 


Operating Temperature - 


* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum tating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (ta<0 to 70°c) 


ak SE GA SE Ma 


* Vit(Min.)= -2.0V ac (pulse width <3ns) for I<20 mA 
™ Vit(Max.)= Vcc+2.0V ac (pulse width <8ns) for I<20 mA 


Supply Voltage 
_Ground 
_Input High Voltage 


Input Low Voltage 


DC AND OPERATING CHARACTERISTICS 


(TA=0 to 70 °C, Vcc=5V+5%, unless otherwise specified) 


Input Leakage Current ae Vin=Vss to Vcc iO: ae AO al 


ILO CS=ViH or OE=ViH or WE=VIL, 
Vout=Vss to Vcc 7 ed 

‘Average O | Icc | f=100MHz,100% Duty,CS=Vi; 
: VIN = Vin or Vit, lout=0 mA te 


AsB1 CBaVCC- 0.2V, f=O MHz 
»| VIN> Vcc- 0.2V or VIN<0.2V 


loL=8 mA 


VoL 
lor=-4 mA 


Output Low Voltage 
Output High Voltage . 


CAPACITANCE "e. * (i=1MHz, Ta=25 °C) 


Input. Carsctencs 
Input/Output Capacitance 


* Note: Capacitance is sampled and not 100% tested. 


i ELECTRONICS 


KM68B261A © BiCMOS SRAM 


TEST CONDITIONS 


(TaA=0 to 70 °C, Vcc=5V+5%, unless otherwise specified.) 


Parameter Value 


_Input Pulse Level 0 to3V 
3 ns 


See below 


Input Rise and Fall Time 


Input and Output Timing Reference Levels 
Output Load 


Output Load (A) Output Load (B) 


DoutT (for tHz, tLz, tWHZ, tow, toLz & toHz) 
O- +5V 
~ Zo=50Q 
4 2 
J7Z 80 $ 
DouT 
oO 


255 Q = 5 pF 
VL=1.5V + 


* Including Scope and Jig Capacitance 


READ CYCLE 


KM68B261A-7 KM68B261A-8 Unit 


Address Access Time 
Chip Select to Output 


Output Enable to Valid Output 


Chip Select to Low-Z Output 
| Output Enable to Low-Z Output 
Chip Disable to High-Z Output __ 
Output Disable to High-2 Output 
Output Hold from Address Change 


ELECTRONICS 


KM68B261A BiCMOS SRAM 


WRITE CYCLE 


. | Parameter DO! | 
| Te ee | a Tee oe 


_Chip Select to End of Write | 


‘Address Set-up Time 


1 ceaet cere aren nance apenas 


“Address Valid to End of Write 


“Write Pulse Width(OE - High) 
Write Pulse Width(OE - Low) 
Write Recovery Time 

Write to Output High-Z 


Data to Write Time Overlap _ 
Data H Hold from Write Time 


End Write to Output Low-Z 


Pre: kee 9 re a te 


ELECTRONICS 


KM68B261A BICMOS SRAM 


TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (WE=vin) 


Je tp 


Address | eet ee 


k~- ————— tay —--—-—-— Hl —tHZ(3,4,5)—->| 


cs Wily __” MTL LL LLL LT 
tLz (4.5)—>| —toHz—> 
2 OOo 7. AELAELITENTNT 


-tOLZ- <tOH | 


ota Ou sn OX __oaavens YD 


NOTES (READ CYCLE) 

1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. thz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VOH or VoL levels. 

4, At any given temperature and voltage condition, tHz(max.) is less than tiz(min.) both for a given device and from 
device to device. 

5. Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 
tested. | 

6. Device is continuously selected with CS =ViL 

7. Address valid prior to coincident with CS transition low. 

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 


TIMING WAVEFORM OF WRITE CYCLE(1) (E Clock) 


twc 


Address a 


won cn BY al AYR (5) 


ce LTT, ALLL AAA 
cs Sa LLL LL LLL 


a tas (4) 7 Sn ——— TWP (2) 7 


WE \\\\ 
High-Z 
Data In fhe eee te 


<-~~-tOHZ (6)—- Ke fOW 


Data Out VOY — YAAK 
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KM68B261A — 7 BiCMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (GE Low Fixed) 


Address 
es pg ae sae tWR (5) 
—— wa pea 


cs “Wy TN ALILLLLLLLLLL LL LL 


tas (4) — {WP (2) <— ton 3 


WE ames a WA 
Data In Hhgh-2 ag: Cn eenE, 
not TY SLOAN m 


NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced.from the last valid address to the first transition address. 

2. A write occurs during the overlap of alow CS and alow WE. A write begins atthe latest transition among CS 
going low and WE going low: A write ends at the earliest transition among CS going high and WE going a 
twp is measured from the beginning of write to the end of write. 

3. tcw is measured from the later of CS going low to end of write. 

4. tas is measured from the address valid to the beginning of write. 

5. twr.is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE 
going high. 

6. If OE,CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When CS is low: I/O pins are in the output state. The einee signals in the ss ae phase ade to the output 
should not be applied. 


(10) 


AWW 


(9) 


WX 


FUNCTIONAL DESCRIPTION 


es [we [oe [we [ie Sot 
jw | x | Not select | igh-z@ | so tows 


L Output Disable | HighZ lee. 
L Read DoutT 


oe CN ae 


Note : X means Don't Care. 
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ELECTRONICS 


KM68257C 


CMOS SRAM 


32Kx8 Bit High Speed CMOS Static RAM 


FEATURES 


¢ Fast Access Time 12, 15, 20 ns (Max.) 
¢ Low Power Dissipation 
Standby (TTL) : 40 mA (Max.) 
(CMOS): 2 mA (Max.) 
100 uA(Max.) - L- Ver. 
Operating KM68257C/CL-12 : 165 mA (Max.) 
KM68257C/CL-15 : 150 mA (Max.) 
KM68257C/CL-20 : 140 mA (Max.) 
e Single 5V+10% Power Supply 
¢ TTL Compatible Inputs and Outputs 
¢ //O Compatible with 3.3V Device 
¢ Fully Static Operation 
- No Clock or Refresh required 
¢ Three State Outputs 
* Low Data Retention Voltage :2V(Min.) - L- Ver. Only 
¢ Standard Pin Configuration 
KM68257CP/CLP _ : 28-DIP-300 
KM68257CJ/CLJ =: 28-SOJ-300 
KM68257CTG/CLTG : 28-TSOP1-0813.4F 


FUNCTIONAL BLOCK DIAGRAM 


Q 
A 
@ 
m 
2 


BRERB 
ch 
AY 


= 
if 
TE TE TE 


MEMORY ARRAY 
512 Rows 


64x8 Columns 


= > } 
Nain 
deed 

Row Select 


Yf 


VO Circuit 
Column Select 


g-3 
227 | 


Data 
Cont. al 


A1o 


Pre-charge Circuit 


vcc 
Vss 


GENERAL DESCRIPTION 


The KM68257C is a 262,144-bit high-speed Static 
Random Access Memory organized as 32,768 words 
by 8 bits. 

The KM68257C uses eight common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 

The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed system 
applications. 

It is particularly well suited for use in high-density 
high-speed system applications. 

The KM68257C is packaged in a 300 mil 28-pin plastic. 
DIP/SOJ and TSOP1 forward. 


PIN CONFIGURATION(or view) 


SOJ/DIP 


a” 
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KM68257C | CMOS SRAM 


ceded Lasaabdld deal RATINGS * 


SN SON] Sa 
ae ae I Sein See ae 
6510150 
| Operating Temperature ‘ ee Ys °C 

Soldering Temperature and Time 260°C, 10 sec(Lead Only) _ Rate el 


* Stresses greater than those. listed under “Absolute Maximum Ratings" may cause permanent damage to:the. 
device. This is a stress rating only and functional operation of the device at these or any other conditions above. 
those indicated in the operating section of this specification is not implied. ce to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70 °C) 


Wollage on Any Pin. Relative t to Vss 


Voltage on Vcc Supply Beleive to Vss 


Power Dissipation. 


Storage Temperature 


Supply vetege 


Ground | 4} te 
| 


A Vit(Min. )= -2.0V ac (Pulse Width<10 ns) for [<20 mA 
** Vin(Min.)= Vcc+2.0V ac (Pulse Width<10 ns) for I<20 mA 


DC AND OPERATING CHARACTERISTICS 


(TA=0 to 70 °C, Voc=5Vt10%, unless otherwise epeenee). 


Input Leakage Current 


Output Leakage Current 


Min. Cycle, 100% Duty 
CS=Vit, VIN = ViH or VIL, 
lout=0 mA 


is [ese nyse ao 


Jin Weeo BVO Uncover 
V 
V 


| tu | ViNeVss to Voc oe m 
CS=VIH or OE=ViH or -2 2 pA 
WE=ViL, VouTt=Vss to Vcc 


| Average Operating Current 


Standby Power Supply Current 


00 
igiowvaige [Wa insama To 
Output High Voltage =| Von | tone-amA | | 
von [tone t0oua 


* Note: fon = = 25°C, Voc=5Vi5% 


CAPACITANCE * (f=1MHz, Ta=25 °C) 


ere eo ee 
a Sea ean Me 


* Note: Capacitance is sampled-and not 100% tested. 
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Input/Output Capacitance 


KM68257C CMOS .SRAM 


TEST CONDITIONS 


(Ta=0 to 70 °C,Vcc=5V+10%,unless otherwise specified.) 


Input Pulse Level 0 to3V | 


Input and Output Timing Reference Levels 1.5V 
Output Load See below 


Output Load (A) Output Load (B) 
(for tHz, tLz, twHz, tow, toLz & toHz) 


+5V +5V 
480 2 480 Q 
DouT Dout 
oO 
255 Q 


READ CYCLE 


KM68257C-15 KM68257C-20 
KM68257CL-15 KM68257CL-20 
Min. 


Read Cycle Time 


Address Access Time tAA 
Chip Select to Output 


Output Enable to Valid Output 
Chip Select to Low-Z Output 


Chip Disable to High-Z Output 
ton 
tru 
tro 


qt Tag, ete . 
Lieven eae as NT 

Bet Sgt Soa woe 

“ty ” : fn ; : 
as - bt Se we 
ee AGEN a Bae” Sadeg 

- we g y 
i Mt 
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‘KM68257C CMOS SRAM 


| Symbol 
Write Cycle Time 


Pee 
[Gapadeais Eeiatiine [ea 
<a 
a Oa 


WRITE CYCLE 


KM68257C- 12 KM68257C-15 KM68257C -20 
KM68257CL-12 KM68257CL-15 | KM68257CL-20 


an ae Oa 


"Parameter 


Address Set-up Time | 


Address Valid to End of The 


Write Pulse Width(OE - High) 
Write Pulse Width(OE - Low) pt 


[Oma Wet Tine wie | tow 
|Data Hold from Write Time |_toH 
srse eowpatowz | ow 


TIMING DIAGRAMS | | 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=Vit, WE=Vin) 


Address 


Data Out.» Previous Data Valid Data Valid 


~KM68257C CMOS SRAM 


TIMING WAVEFORM OF READ CYCLE(2) (we=Vin) 


| nn ty . oe 
AAA es a os (aa 


toHZ——— 


TTL 


OE : ic ra \\ TS 
Data Out nigh “en {____Datavalid XK 


Current ISB 

NOTES (READ CYCLE) 

1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. tz and tonz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VOH or Volt levels. 

4. At any given temperature and voltage condition, tHz(max.) is less than tLz(min.) both for a given device and from 
device to device. 

5. Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 
tested. 

6. Device is continuously selected with CS =Vit 

7. Address valid prior to coincident with CS transition low. 

8. For common |/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 


TIMING WAVEFORM OF WRITE CYCLE(1) (OE Clock) 


Address i pias... sedans 
* ecco fe df WA 
s YO LEETTLILTLS UAL 
— i 

Data In High-Z toH-—>| 


TAVAVAVAY High-Z | 
pata out YO AAU — AX 


ELECTRONICS a 


a CMOS SRAM 


‘KM68257( 


TIMING WAVEFORM OF WRITE CYCLE(2) (E Low Fixed) 


= . SMM {oo — 


<- tas (4) —————twp (2) le — tOH 


Data In right 
tWHZ (6,7)! 
Data Out | peeeeeeeed. OO KAXAAA AY 
NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 
2. A write occurs during the overlap of a low CS and alow WE. Awrite begins atthe latest transition among TS 
going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 
3. tcwis measured from the later of CS going low to end of write. 
4. tas is measured from the address valid to the beginning of write. 
5. twa is measured from the end of write to the address change. twr applied in case a write: ends as CS, or WE 
going high. 
6. If OE,CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur — 
7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. 
8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain meh et state. 
9. DoutT is the read data of the new address. 
10. When CS is low: I/O pins are in the output state. The input signals i in the opposite uneee leading to the output 
should not be applied. 


FUNCTIONAL DESCRIPTION - 


. a VO Pin Supply Current 
Not Select 


Note : X means Don't Care. 
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KM68257C CMOS SRAM 


DATA RETENTION CHARACTERISTICS*(Ta=0 to 70 °C) 


| __Parameter_—| “Symbol |__—TestCondition | Min. =| Max | Unit_| 
VectorDataRetention | Vor_— | CS2vec.2v | | 
Data Retention Current Vec=3.0V, CS>Vcc-0.2V 100 LA 

Recovery Time | tron _| Wave forms(below) a ee 


* L-Version Only. 


DATA RETENTION WAVEFORM 1 (C5 Controlled) 


tsoR > Data Retention Mode tROR 
Vcc 


4.5V 


2.2V 


VoR 


CS CS > Vcc-0.2V 
GND 00 wrerrecerrtrecttentesrcsssssenteseenenneennnccennneneenncennnnnnnssantasnssnannsnsunontin: nesnnunnansnassansarsnnsanceneeceseecneeeereensteneneneneeenenenenerseseent 


ELECTRONICS Po os eto 


256K x 4 Bit (With OE)High-Speed CMOS Static RAM 


FEATURES 
+ Fast Access Time 20,25,35 ns(Max.) 
« Low Power Dissipation : 
Standby (TTL) :40mA(Max.) 
— (CMOS): 2 mA(Max.) 
Operating KM641001-20 : 150 mA(Max.) © 
| _ KM641001-25 : 130 mA(Max.) 
| KM641001-35 : 110 mA(Max.) 
° Single 5V+10% Power Supply 
* TTL Compatible Inputs and Outputs 
* Fully Static Operation 
-No Clock or Refresh required 
* Three State Outputs 
¢ Standard Pin Configuration 
KM641001P: 28-DIP-400 
KM641001J: 28-SOJ-400B 


FUNCTIONAL BLOCK DIAGRAM 


Pre-charge Circuit 


CLK GEN 
ee 
Ai +s 
poses 
ans | 
Aa aS MEMORY ARRAY 
| Ke 512 Rows 


512x4 Columns 


= 2 
vay 


Row Select 


a 
avava 


eeaeanan 
. 
To 


ARARERRAR 


ae Data 
Cont. 


“S 
a 


[ome] 


6. 
TIT 
a 


vec 
~ VSS_ 


CMOS SRAM 


GENERAL DESCRIPTION — 


The KM641001 is a 1,048,576-bit high-speed Static 


Random Access: Memory organized as 262,144 words 


by4bits. ae ak | 

The KM641001 uses four common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 

The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 

The KM641001 is packaged in a 400 mil 28-pin plastic 
DIP or SOJ. 


PIN CONFIGURATION(TOP VIEW) 


DIP/SOJ 


Output Enable 


1/01~1/04 


<= 


ELECTRONICS 


KM641001 CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * 


a 
[Wagon A Pte Yes | veer [as 97a] 
[Wotage on Veo Supply Felatvetoves | ves | 0870 «dP 
|PowerDissipation | P| 
[Storage Temperaure id tag | ato tw 


"Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70°C) 


[tem symoct wm] | me [a 
[Sippy votage | _ves—| 48 | so | ss |v SS 
[Ground —SSSC~iSCves TdT CdCOCCCC*d 
input gh Votage | ve 2 veo 
input Low Vattage | vu | oss] | os |v 


* Vit(Min.)= -2.0V ac (Pulse Widths10 ns) for Is20 mA 
** Vin(Min.)= Vcc+2.0V ac (Pulse Width<10 ns) for 1I<20 mA 


DC AND OPERATING CHARACTERISTICS 


(Ta=0 to 70 °C, Vcc=5V+10%, unless otherwise specified) 


Input Leakage Current Vin=Vss to Vcc 


Output Leakage Current CS=Vin or OE=Vin or WE=ViL, -2 
Vout=Vss to Vcc 


Average Operating Current Icc Min. Cycle, 100% Duty loons | >| 150 
CS=ViL, lour=0 mA, fo5ns |  - «| 130s 
Vin = VIH or VIL 35 ns oe 110 
Standby Power Supply Curent} Isa__| CS=Vii,Min.Cyle |= 
TS2Voc-0.2V, f=0 MHz -* 4 

Vin 2 Vcec-0.2V or Vins0.2V 
plosamaA | 


Output Low Voltage loc=8 mA 


Output High Voltage | Vou | orm4ma | | 


CAPACITANCE “*(f=1MHz, Ta=25 °C) 


* Note: Capacitance is sampled and not 100% tested. 


AC CHARACTERISTICS 

TEST CONDITIONS | 7 

(Ta=0 to. 70 °C, Vcc=5V+10%,unless otherwise specified.) . Coe ee oe eee 
Value 


Input Pulse Level 


Input Rise and Fall Time | | 
Input and Output Timing . 3 ~ ~ 4.5 
noe pene ee ates a [ee ates : ee 


Output Load (A) Output Load (B) ” 
: 2 for tz, tz, twHz & tow, toLz &.toHz) 
we Ciel ey | 


480 Q S 4800 


== 30.pF* 5 pF* 


* Including Scope and Jig Capacitance ~ 


READCYCLE _ 


Chip Select to Power Up Time 


Chio Deselect Power Down Time 


og oo 
aan ee : 


ELECTRONICS 


KM641001 CMOS SRAM 


WRITE CYCLE 7 | - i 


| Min. | Max. 
Write Cycle Time | twc fr 20 | = 
Chip Select to End of Write | | tw | 17 | - | 
Address Set-up Time tas a ie 
eee 
rae 
a 
Eesez 


Address Valid to End of Write taw 


Write Pulse Width(OE High) 
Write Recovery Time | twa | 2 | 
Write to Output High-Z i | twaz | 0 | 
Data to Write Time Overlap tow | a2 | =: fo ow | - {[ 2 | - | ns. 


Data Hold from Write Time 
End Write to Output Low-Z 


-~ 
; 
a a 


TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=Vi_, WE=Vin) 


tRC 


Address 


Data Out Previous Data Valid Data Valid 


Cag eae ‘ 1 57 
eee i, ASS eta ages acess 
oe s y 7 ar 
; rr Me fk Soar 28 . 
Re ta Hake ot ak ilo See cs aN 
spe Sie AEs 
# Pi em 
; Die ee © 7 


ELECTRONICS 


KM641001 CMOS SRAM 


TIMING WAVEFORM OF READ CYCLE(2) (WE=vi) 


“tC 


Address | 
—tco — 


cs ANNAAAUUANANNNN VW | 
tLZ (4,5)—>| mE : | : : 
OE ——s ALLL LLLLL LLL LLL | 


“tOLZ 


pata ot © Haz Sant 


<+— tpp-——>| 


VSG: Supply: #1s<2s-es+© 8, cl te er teeeeeretes —— : ee 


Current IsB 
NOTES (READ CYCLE) 


1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. thz and toHz are defined as the time at which the outputs achieve the open circuit concen ane are not referenced 
to Vou or Vot levels. 

4, At any given temperature and voltage condition, be imiax, )is less than an: ) both for a 1 given davies and from 
device to device. 

5. Transition is measured +200 mV from steady state voltage with Load(B). This sarameiel is sampled and not 100% 
tested. 

6. Device is continuously selected with CS =Vit 

7. Address valid prior to coincident with CS transition low. | 

8. For common |/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 


TIMING WAVEFORM OF WRITE CYCLE(1) (E Ciock) 


twe 


OE ——— AVAARUNANANANYT 
cs AAAS TTT ATTTT 


tAS (4) twp = a eae 


WE 
= Scions 


Data In 


tOHZ (6) 


pata out KXXXXKMXXAMXMAKMXAR MAAK AX WN. XX 
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KM641001 CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (OE Low Fixed) 


twce 


Address eee ee ee ey 
ce = (UI 


tAS (4) : ———— tWP. (2) ——— tOH > 


we — NAN 


oat our FRRLLAXKRNRERRRXKKEE 


NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. A write occurs during the overlap of alow CS andalow WE. Awrite begins atthe latest transition among CS 
going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

. tcwis measured from the later of CS going low to end of write. 

. tas is measured from the address valid to the beginning of write. 

5. twR is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE 
going high. 

6. If OE.CS and WE are in the Read Mode during this period, the !/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When CS is low: I/O pins are in the output state. The input signals in the opposite phase leading to the output 

should not be applied. 


(10) (9) 
XA AX 


> © 


FUNCTIONAL DESCRIPTION 


cs | we | oe | Mode |v Pin | Supply Current 


Write Icc 


Note : X means Don't Care. 


ELECTRONICS 


KM641001A _ 


CMOS SRAM 


256K x 4 Bit (With OE) High-Speed 


FEATURES 


« Fast Access Time 15,17,20 ns(Max.) 
¢ Low Power Dissipation 3 
Standby (TTL) :30mA(Max.) 
(CMOS): 10 mA(Max.) 
Operating KM641001A-15 : 190 mA (Max.) 
KM641001A-17 : 180 mA (Max.) 
— KM641001A-20 : 170 mA (Max.) 
'* Single 5V+10% Power Supply 
e TTL Compatible Inputs and Outputs 
«1/0 Compatible with 3.3V Device 
¢ Fully Static Operation | 
-No Clock or Refresh required 
* Three State Outputs ~ 
¢ Standard Pin Configuration 
KM641001AJ : 28-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Pre-charge Circult 
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CMOS Static RAM 
- GENERAL DESCRIPTION 


The KM641001A is a 1,048,576-bit high-speed Static 
Random Access Memory organized as 262,144 words 
by 4 bits. — | 

The KM641001A uses four common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 

The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 

The KM641001A is packaged in a 400 mil 28-pin plastic 


.SOJ. a = 


PIN CONFIGURATION (Top View) 


| PinName | _PinFunction 
Address Inputs 
- Write Enable 


NE eel i 

OE Output Enable 

Voc 
| NC | NoConnection | 


«mm 


ELECTRONICS 


KM641001A CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * 


Voltage on Any Pin Relative to Vss se ee a 
|PowerDissipation TPP 


Storage Temperature -65 to 150 
Operating Temperature 


‘ Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70 °c) 


pte | symbot | Min, | tye | Mae | t 
CT a Se A CT a RN 

a SE 
De os ow 


* Vit(Min.)= -2.0V ac (Pulse Width<10 ns) for I<20 mA 
** ViH(Min.)= Vcc+2.0V ac (Pulse Width<10 ns) for 1<20 mA 


DC AND OPERATING CHARACTERISTICS 
(Ta=0 to 70 °C, Vcc=5Vt10%, unless otherwise specified) 


Input Leakage Current “ Vin=Vss to Voc 


Output Leakage Current CS=ViH or OE=Vin or WE=VIL, 
VouT=Vss to Vcc 


Icc Min. Cycle, 100% Duty h45ns | ns 
CS=ViL, lout=0 mA 
VIN = ViH or VIL — 
Kd | l 
Vin 2 Vcc-0.2V or Vin<0.2V 
Output Low Voltage FlosBmA mA V 


a no Vv 
| Vou | tot=-tooa Ts 


*Note : Vcc=5V+t 5%, Temp. =25°C 


Input High Voltage 


Input Low Voltage 


Average Operating Current 


Standby Power Supply Current] Isp 


CAPACITANCE *(t=1MHz, Ta=25 °C) 


* Note: Capacitance is sampled and not 100% tested. 


ASU 


ELECTRONICS 


161 


AC CHARACTERISTICS 
TEST CONDITIONS 


(Ta=0 to 70 °C,Vcc=5V+10%, unless otherwise specified.) 


Parameter ae eae (errs 
Input Pulse Level oe : | 0 to3V | 


Input and Output Timing 1.5V 
Reference Levels | | it 
Oulat Load 
Output Load (A) : ‘Output Load (B) 
| (for tHz, tz, twHz, tow, toLz & toHz) 
BY 


480 Q 


READ CYCLE 


Parameter 


| Read Cycle Time 


162 


ELECTRONICS 


KM641001A CMOS SRAM 


WRITE CYCLE 


Parameter 


fwiteGaetme Sit we | ts | |] a | | de 
rAdcressValto Endofwite | ww | 12] 
[Wits Buse wath(OE High) | we | 12] 

Twa | 0 


Write Recovery Time 
Write to Output High-Z 
Data to Write Time Overlap 
Data Hold from Write Time 
End Write to Output Low-Z 


TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=Vi_, WE=Vin) 


Address 


Data Out Previous Data Valid Data Valid 


ELECTRONICS 


CMOS SRAM 


KM641001A. 


TIMING WAVEFORM OF READ CYCLE(2) (WE=vn) 


, be een tac | 

Address CU Krr—“—s™s™—™——C“C‘C‘CH 
| ia tAA | 

{co | ; 


mmBNUANNANAUANAANNY [TTT 


cesta 5) tOHZ 
OE Ty eel iin 
aac > ton 
pal of ———_Hiah:z | | MAA __owe vail OX 


Current IsB 


NOTES (READ CYCLE) 

1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. tz and toHz are defined as the time at which the outputs achieve the epeh circuit condition and are not referenced 
to VOH or VoL levels. 

4. At any given temperature and voltage condition, tuz(max.) is less than tLz(min.) both for a given device and from 
device to device. 

5. Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 
tested. 

6. Device is continuously selected with CS =Vit 

7. Address valid prior to coincident with CS transition low. 

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 


TIMING WAVEFORM OF WRITE CYCLE(1) GE Clock) 
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ELECTRONICS 


KM641001A CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (GE Low Fixed) 
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NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. A write occurs during the overlap of alow CS andatlow WE. A write begins at the latest transition among CS 
going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. towis measured from the later of CS going low to end of write. 

4. tas is measured from the address valid to the beginning of write. 

5. twr is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE 
going high. 

6. If OE.CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 

~ and write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When CS is low: I/O pins are in the output state. The input signals in the opposite phase leading to the output 
should not be applied. 


FUNCTIONAL DESCRIPTION 


VO Pin aa Current 
H = a ae 
an Z 


et te | 4 | HW | outputDisable —_| Output Disable 
— 


Note : X means Don't Care. 


ELECTRONICS 


KM64B1003 


FEATURES | 


¢ Fast Access Time 8,10,12,15 ns(Max.) 
¢ Low Power Dissipation : 
Standby (TTL) : 60 mA(max.) 
| (CMOS): 10 mA(max.) 
Operating KM64B1003J- 8: 165 mA(Max.) 
a KM64B1003J-10: 155 mA(Max.) 
KM64B1003J-12: 145 mA(Max.) 
_ KM64B1003J-15: 135 mA(Max.) 
¢ Single 5V+10% Power Supply 
¢ TTL Compatible Inputs and Outputs 
¢ Fully Static Operation 
- No Clock or Refresh required 
e Three State Outputs. ‘. s 
¢ Center Power/Ground Pin Configuration 
¢ Standard Pin Configuration 
KM64B1003J : 32-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM | 


Pre-charge Circuit 
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BiCMOS SRAM 


256Kx4 Bit(With OE) High-Speed BiCMOS Static RAM 


GENERAL DESCRIPTION 


The KM64B1003 is a1,048,576-bit high-speed static 
random access memory organized as 262,144 words by 
4 bits. 

The KM64B1003 uses four common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 

The device is fabricated using Samsung's advanced 
BiCMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 

The KM64B1003 is packaged in a 400 mil 32-pin plastic 
SOJ. 


PIN CONFIGURATION (Top View) 


Pin Name Pin Function 


OE 


1/01~1/O4 


Address Inputs 
Write Enable 
Chip Select 
Output Enable 


Ground 
No Connection 


ELECTRONICS 
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KM64B1003 BiCMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * 


Voltage on Any Pin Relative to Vss 
Voltage on Vcc Supply Relative to Vss Vee 70 
Power Dissipation A a ar ae ca 
Storage Temperature 
Operating Temperature ee ee 


“Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70°C) 


Item 


Supply Voltage 


Ground 
Input High Voltage 


* Vit(Min.)= -2.0V ac (Pulse Width<10 ns) for I<20 mA 
** Vin(Min.)= Vcc+2.0V ac (Pulse Width<10 ns) for 1<20 mA 


DC AND OPERATING CHARACTERISTICS 
(Ta=0 to 70 °C, Vcc=5V+10%, unless otherwise specified) 


Input Input Leakage Current Current Vin=Vss to Vcc 


Output Leakage Current CS=Vin or OE=Vin or WE=VIL, 
Vout=Vss to Vcc 


Average Operating Current Icc Min. Cycle, 100% Duty 
CS=Vit, Vin = Vidor VIL, 
louT=0 mA 
WE=Vit or WE=OE=ViH 


ISB1 CS>Vcc-0.2V, f=0 MHz 
bal 
[OuputtowVotage | a | losema CS 
cee “er eee eee 


CAPACITANCE “*(f=1MHz, Ta=25 °C) 


Standby Power Supply Current 


Input/Output Capacitance Vvo=0V aa ae 


* Note: Capacitance is sampled and not 100% tested. 
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ELECTRONICS 


KM64B1003 BiCMOS SRAM 


AC CHARACTERISTICS 


TEST CONDITIONS 


(Ta=O to 70 °C,Vcc=5V+10%,unless otherwise specified.) 


Input and Output Timing | | 1.5V | 


Output Load (A) Output Load (B) 
Dout (for tHz, tLz, twHz, tow, toLz & toHz) 


s. +5V 
Z0=5022 
480 Q 
Dout 
re) 
Vi=1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


KM64B1003-8 KM64B 1003-10 KM64B1003-12 | KM64B1003-15 
Parameter 


Chip Select to Output 


Output Enable to Low-Z Output 
Chip Disable to High-Z Output 


Output Hold from Address Change 


, 
Output Disable to High-Z Output 


ss 168 


ELECTRONICS 


KM64B1003 BiCMOS SRAM 


WRITE CYCLE 


Sa a 
ris 


Write Cycle Time 


Se 
[AdaressSetuptime | ws | o | -|o|-|o|- | o| - |r 
[Adéress Vaidto Ena ofwite | ww | 6 | - | 7 |- |e] - | vo | - | re 
Wte Pulse wietn(OE High) | we | 6 | - | 7 |- | 6 | - | 6 | - | re 
[We Pulse wictn(OE Low | we | a | - | «| - | 10 | | 10 | | ns” 
[witeRecovey Time [we | at -t 11-1) - | 1] - [re 
[Wite 10 Output igh | we |_o | «[o|s | o] «6 | -| 6 |re 
CSS 
[Bata Hod tom WiteTime | tow | 0 ae ee a ET 
Perera oe A ee eS 


ELECTRONICS a eer 


sniihsteiatidaealil BICMOS “SRAM 


TIMING DIAGRAMS | 
TIMING WAVEFORM OF READ CYCLE (WE=vin)_ 


tRC 


s WM Waa 
| | : a tLz acral o ite i 
> {AAA L_ MITLLLLL LL LLL LL LLL 


toLz 
Data ut Huh XKKX_oatavane XXX 


NOTES (READ CYCLE) — 

. WE is high for read cycle. 

. All read cycle timing is referenced from the last valid address to the first transition address. 

. tHz and tonz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VOH or Vot levels. 

. At any given temperature and voltage condition, thz(max.) is less than tLz(min.) both for a given device and from 
device to device. 


bh wn- 


or 


Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 
tested. 

. Device is continuously selected with CS =Vit 

. Address valid prior to coincident with CS transition low. 

. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 
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TIMING WAVEFORM OF WRITE CYCLE(1) (OE Clock) 
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ELECTRONICS 


KM64B1003 BiCMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (OE Low Fixed) 


—— two 


Address re 


cs A ee TTT 


tAS (4) twP (2) tOH 
WE 


MA 


tWHZ (6,7); (10) 


Data Out EXAM AMA MAA MA i OOK 


NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of alow CS and alow WE. Awrite begins atthe latest transition among CS 
going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

. tw is measured from the later of CS going low to end of write. 

4. tas is measured from the address valid to the beginning of write. 

5. twr is measured from the end of write to the address change. twa applied in case a write ends as CS, or WE 
going high. 

6. If OE.CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 

7. For common 1/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When CS is low: I/O pins are in the output state. The input signals in the opposite phase leading to the output 

should not be applied. 
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FUNCTIONAL DESCRIPTION 


ee 
pH | HW | outputdisable | High 2 

2 ee a 
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Note : X means Don't Care. 


ELECTRONICS ae 


256K x 4 Bit (With OE) High-Speed 


FEATURES 


¢ Fast Access Time 15,17,20 ns(Max.) 
¢ Low Power Dissipation _ co 
Standby (TTL) :40mA(max.) 
(CMOS): 10 mA(max.) 
Operating KM641003-15 : 170 mA(max.) 
~~ KM641003-17.: 160 mA(max.) 
a KM64 1003-20 : 150 mA(max.) 
¢ Single 5Vi10% Power Supply So ; 
¢ TTL Compatible Inputs and Outputs 
¢ //O Compatible with 3.3V Device 
¢ Fully Static Operation = 
-No Clock or Refresh required | 
¢ Three State Outputs a. 
* Center Power/Ground Pin Configuration 
* Standard Pin Configuration 
KM641003J : 32-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Pre-charge Circuit 


CLK GEN. 


MEMORY ARRAY 
512 Rows 
512x4 Columns 


Row Select 


eae 
To 
Do eh i 


SU EEEES 


Aa As Ait Ai2 A13 A14 Ai5 A16 A17 


x — | 


Vcc 


CMOS SRAM 


CMOS Static RAM 
GENERAL DESCRIPTION © 


The KM641003 is a 1,048,576-bit high-speed Static 


| _Random Access Memory organized as 262,144 words 


by 4 bits. | | 

~ The KM641003 uses four common input and output 
lines and has an output enabie pin which operates 
faster than address access time at read cycle. 
The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 
~The KM641003 is packaged in a 400 mil 32-pin plastic 
SOJ. 


PIN CONFIGURATION (Top View) 


Vss 


Output Enable 


Vss 
NC 


Prisons 


ELECTRONICS 


KM641003 CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * 


Voltage on Any Pin Relative to Vss -0.5 to 7.0 
Voltage on Vcc Supply Relative to Vss seat -0.5 to 7.0 


Power Dissipation 
Storage Temperature Tstg 
Operating Temperature ae 


“Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70 °C) 


oo oa ae 
Aa ES a SN a 
‘inputtow Votage | va | oss [| os |v 


* Vit(Min.)= -2.0V ac (Pulse Width<10 ns) for Is20 mA 
** ViIH(Min.)= Voc+2.0V ac (Pulse Width<10 ns) for Is20 mA 


DC AND OPERATING CHARACTERISTICS 


(Ta=0 to 70 °C, Vcc=5Vt10%, unless otherwise specified) 


Output Leakage Current CS=Vin or OE=ViH or WE=VIL, | 
VouTt=Vss to Vcc 

Average Operating Current Min. Cycle, 100% Duty 
CS=Vit, IViIN = ViH or VIL, 


louT=0 mA 
CS$=Vin, Min. Cycle 


| sa 
IsB1 CS$>Vcc-0.2V, f=0 MHz 
Vin > Vcec-0.2V or ViIN<O.2V 
Output Low Voltage loL=8 mA 


a RO iter 
Output High Voltage Te 7 oe a 
eT ene ON BT 


*Note : Vcc=5V+ 5%, Temp. =25°C 


Standby Power Supply Current | Isa | 


CAPACITANCE *(f=1MHz, Ta=25 °C) 


* Note: Capacitance is sampled and not 100% tested. 


ern” eats 
ELECTRONICS a 


KM641003 CMOS SRAM 


AC CHARACTERISTICS 
TEST CONDITIONS 


(Ta=0 to.70 °C,Vcc=5V+10%, unless otherwise specified.) _ | | 
‘Input Rise and Fall Time 7 


3ns , 


Input and Output Timing : 1.5V 
Reference Levels | 


Output Load (A) Output Load (B) | 
(for tHz, tLz, twHz, tow, toLz & toHz) 


+5V | . [ +5V 
| 480Q 7 480 Q 
DoutT Dout 
(@) : 
2 255 Q 30 pF* 255 Q 5 pF* 


* Including Scope and Jig Capacitance 


KM64 1003-15 -KM64 1003-17 


in 


Parameter _ 


| Input Pulse Level 


W 

< 
bf 

= 

o 


| Parameter 


Read Cycle Time | tre | 


tRC 
Address Access Time 
tco 


Chip Select to Output ee 
Output Enable to Valid Output Poel 


| Chip Select to Low-Z Output 
| Output Disable to High-Z Output_| tonz 


Output Hold from Address Change | ton | 


| Chip Selection to Power Up Time 
Selection to Power Down Time| 


= 


READ CYCLE | 


63) 
oi 


: 


a = 
oT 


ELECTRONICS 


KM641003 — CMOS SRAM 


WRITE CYCLE 


Write Cycle Time 
Chip Select to End of Write 
‘Address Set-up Time tas 


Address Valid to End of Write taw 12 
Write Pulse Width(OE High) twp 


Write Recovery Time 
Write to Output High-Z 
Data to Write Time Overlap 


Data Hold from Write Time 
End Write to Output Low-Z tow 


TIMING DIAGRAMS | 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=Vi_, WE=Vin) 


Address 


Data Out Previous Data Valid Data Valid 


ELECTRONICS i, 


KM641003 © CMOS SRAM 


TIMING WAVEFORM OF READ CYCLE(2) (WE=vin) 


tRC 


Address ee 


s TWH” pees 


OE eee 


. tOLZ 

| Data Out | Hat WMA Data valid NY) 
Wee Supply 

Current 

NOTES (READ CYCLE) 


1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VoH or VoL levels. 

4. At any given temperature and voltage sonditien. tHz(max.) is less than tLz(min.) both for a given device and from 
device to device. 

5. Transition is measured +200 mV from steady state voltage with Load(B). This parameter is re and not 100% 
tested. 

6. Device is continuously selected with CS =ViL 

7. Address valid prior to coincident with CS transition low. 

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 


TIMING WAVEFORM OF WRITE CYCLE(1) (E Clock) 


arama | | ©: 


oF mmm} —=~—F ANAVAARUNAARINYT 
s TMM. TTT 
WE \\\\ 


tOHZ (6) tow 


Data Out DAMA AAA InN eres NAA 


ELECTRONICS 


KM641003 CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (E Low Fixed) 


twc 


Address aa 


cs (AAAS TL 


tAS (4) ——twP (2) tOH — 
WE Wt 
tDH 
Data In sulla 
tWHZ (6,7) <——> (10) (9) 
High-Z tow 
pata our KE KXAXNARXK RRR Hs XXX 
NOTES (WRITE CYCLE) | 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. A write occurs during the overlap of alow CS andalow WE. Awrite begins at the latest transition among CS 
going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twe is measured from the beginning of write to the end of write. 

3. tcw is measured from the later of CS going low to end of write. 

. tas is measured from the address valid to the beginning of write. 

5. twr is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE 
going high. 

6. lf OE.CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When CS is low: I/O pins are in the output state. The input signals in the opposite phase leading to the output 

should not be applied. 


aa 


FUNCTIONAL DESCRIPTION 


_ cs | we | oc | Mode |Win Supply Current 
L H Output Disable High-Z Icc 
i. 


Dout Icc 


Icc 


Note : X means Don't Care. 
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ELECTRONICS 


KM641003A - | CMOS SRAM 


256K x 4 Bit (With OE) High-Speed CMOS Static RAM 


FEATURES GENERAL DESCRIPTION 
¢ Fast Access Time 12,15,17,20 ns(Max.) | The KM641003A is a 1,048,576-bit high-speed Static 
*Low Power Dissipation = | _ Random Access Memory organized as 262,144 words 
Standby (TTL) : 30 mA(Max.) by 4 bits. a | . 
(CMOS): 10 mA(Max.) --The KM641003A uses four common input and output 
Operating KM641003A-12.: 200 mA(Max.) lines and has an output enable pin which operates 
KM641003A-15 : 190 mA(Max.) — faster than address access time at read cycle. 
KM641003A-17 : 180 mA(Max.) — The device is fabricated using Samsung's advanced 
KM641003A-20 : 170 mA(Max.) ’ CMOS process and designed for high-speed circuit 
~ © Single 5V+10% Power Supply — technology. It is particularly well suited for use in 
* TTL Compatible Inputs and Outputs high-density high-speed system applications. 
¢ 1/0 Compatible with 3.3V Device The KM641003A is packaged in a 400 mil 32-pin plastic 
¢ Fully Static Operation SOJ and TSOP(II) forward. 


_ -No Clock or Refresh required 
¢ Three State Outputs — 
«Center Power/Ground Pin Configuration 
¢ Standard Pin Configuration 
KM641003AJ : 32-SOJ-400 
KM641003AT : 32-TSOP2-400F 


FUNCTIONAL BLOCK DIAGRAM _ PIN CONFIGURATION (Top View) 


: Pre-charge Circuit 


ea ea At 
= ; Ais 
Ao Pie _ Ai4 
AY —— 
Pe voc Ais 
A2 Pr Vss OE 
A3 c= 8 MEMORY ARRAY 
he % 512 Rows VWO4 
A4 ices : 512x4 Columns SOJ Vss 
AS Paes @ vec 
AG Aged TSOPi(I!) ee 
A7 >t 
aaa | ee 
AB moa 2 1] Ati 
i a 
SLL ee a te — OO 
Foo : 
ae ¢AAAARAAAN | 
. aL) . 
WE . . : : — 
: Pin Name . Pin Function 
OE Al) 4 | Address Inputs | 


Write Enable 
Chip Select 
Output Enable 


bate ngs pus | 
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ELECTRONICS 


KM641003A CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * 


Voltage on Any Pin Relative to Vss 
Voltage on Vcc Supply Relative to Vss 


Power Dissipation 
Storage Temperature 


* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70 °C) 


Item 


* Vit(Min.)= -2.0V ac (Pulse Width<10 ns) for 1<20 mA 
** VIH(Min.)= Vcc+2.0V ac (Pulse Widths10 ns) for I<20 mA 


DC AND OPERATING CHARACTERISTICS 


(Ta=0 to 70 °C, Vcc=5V+10%, unless otherwise specified) 


Item Symbol Test Condition 


Input Leakage Current Vin=Vss to Vcc 


Output Leakage Current CS=Vin or OE=Vin or WE=Vit, 
Vout=Vss to Vcc 


Itt 
ILO 
Average Operating Current Icc Min. Cycle, 100% Duty 
CS=VIL, VIN = Vin or VIL, 
louT=0 mA 
ISB 


Standby Power Supply Current | isa | CS=Vin, Min. Cycle 


IsB1 CS2Vcc-0.2V, f=0 MHz 


Vin 2 Voc-0.2V or Vins0.2V 
Output High Voltage 
| Vout | tom=-topa | 9s 


*Note : Vcc=5V+ 5%, Temp. =25°C 


CAPACITANCE *(f=1MHz, Ta=25 °C) 


* Note: Capacitance is sampled and not 100% tested. 


ELECTRONICS 


KM641003A | | CMOS SRAM 


AC CHARACTERISTICS 
TEST CONDITIONS 


(Ta=0 to.70 °C,Vcc=5V+10%,unless otherwise specified.) 


y 


i | Oto3V ; 
| ae aenne | ene 


~ Parameter. 


Input Pulse Level | 
Input Rise and Fall Time 


Input and Output Timing 
| Reference Levels 


Output Load _ | _ See below 
Output Load (A) | | Output Load (B) 
_ (for tHz, tLz, twHz, tow, toLz & toHz) 
+5V +5V 
480 Q 480 Q 
DouT 
Oo 


“Including Scope and Jig Capacitance 


READ CYCLE | 7 | 7 7 
a 7 KM641003A | KM641003A | KM641003A | KM641003A 
| Parameter ~ | Symbol -12 15. 17 -20 
: | an] ma in| ma | | a 
Read Cycle Time 
Address Access Time ~ _ | ta | 


Eso] 
[Chip Disable to High-Z Output | wz | o_| 
| Output Disable to High-Z Output__| _towz | 0 _| 
oe Sebeaa Poem Tae ef a 
[Chip Selection to Power Down Time| tro __| 


. —_ —_ 
MyDD 


a 


ELECTRONICS 


KM641003A CMOS SRAM 


WRITE CYCLE 


KM641003A | KM641003A | KM641003A | KM641003A 
Parameter Symbol “12 “15 “17 -20 Unit 


Write Cycle Time | two | 
Chip Select to End of Write | tow | 
Address Set-up Time | tas 


, | Lied 
— 
Ea 
[Write Recovery Time «| wn | 0 
[Write to Output High-Z_— | twez_ |_| 
[Data to Write Time Overlap | tow | 6 
[DataHoldfrom Write Time | ton |_| 
End Write to Output Low-Z 


TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=Vi_, WE=Vin) 


tRC 


Address 


Data Out Previous Data Valid Data Valid — 


ELECTRONICS 


KM641003A CMOS SRAM 


TIMING WAVEFORM OF READ CYCLE(2) (WE=Vin) 
.  § os | -_ bo 


Address i cnieriaetiatahianoienenilied 


Sm NNANANNNNNNANNNN OO tf 


oo tLz (4, mi tOHz 
OE — TTT 


tOLZ 
Data Out as XX Datavatid XXX) 
Vcc Supply 
Current 
NOTES (READ CYCLE) 


1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VOH or Voz levels. 

4. At any given temperature and voltage condition, thz(max.) is less than tLz(min. ) both fora given device and from 
device to device. 

5. Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 
tested. 

6. Device is continuously selected with CS =Vit 

7. Address valid prior to coincident with C$ transition low. : 

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 


TIMING WAVEFORM OF WRITE CYCLE(1) (GE Clock) 
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ELECTRONICS 


KM641003A CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (E Low Fixed) 


twc 


Address ey 


cs (AAA TTT 


WE \\\\ 

tWHZ (6,7); | aa (10) (9) 
pata out XK MX KRAMA MAM KKAX 8 AXAAAX 
NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. A write occurs during the overlap of alowCS and alow WE. A write begins at the latest transition among CS 
going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tcw is measured from the later of CS going low to end of write. 

4. tas is measured from the address valid to the beginning of write. 

5. twa is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE 
going high. 

6. If OE,CS and WE are in the Read Mode during this period, the 1/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 

7. For common 1/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When CS is low: I/O pins are in the output state. The input signals in the opposite phase leading to the output 
should not be applied. 


FUNCTIONAL DESCRIPTION 


| cs | we | oF | Mowe | Pin Supply Current 


H 
L oo Output Disable High-Z Icc 
5 ese 


[| Read E 


Write 


Icc 


Note : X means tL. x 


183 


SAMS Ute 


ELECTRONICS 


CMOS SRAM 


128K x 8 Bit High-Speed CMOS Static RAM 


FEATURES 
¢ Fast Access Time 20,25,35 ns(Max.) 
* Low Power Dissipation 
Standby (TTL) :40mA(Max.) 
(CMOS): 2 mA(Max.) 
Operating KM681001-20 : 170 mA(Max.) 
~ KM681001-25 : 150 mA(Max.) 
KM681001-35 : 130 mA(Max.) 
¢ Single 5V+10% Power Supply 
¢ TTL Compatible Inputs and Outputs 
* Fully Static Operation 
-No Clock or Refresh required 
* Three State Outputs | 
e Standard Pin Configuration 
KM681001P: 32-DIP-400 
KM681001J: 32-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


CLK GEN. Pre-charge Circuit 


GENERAL DESCRIPTION | 
The KM681001 is a 1,048,576-bit high-speed Static 


| Random Access Memory organized as 131,072 words 


by 8 bits. 

The KM681001 uses eight common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 

The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 


_ high-density high-speed system applications. 


The KM681001 is prenaged: in a 400 mil 32-pin plastic 
DIP or SOV. 


PIN CONFIGURATION(TOP VIEW) 
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KM681001 CMOS SRAM 
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ABSOLUTE MAXIMUM RATINGS * 
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* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70 °C) 


Input Low Voltage 


* ViL(Min.)= -2.0V ac (Pulse Widths10 ns) for 1<20 mA 
** Vir(Min.)= Vcc+2.0V ac (Pulse Width<10 ns) for I<20 mA 


DC AND OPERATING CHARACTERISTICS 


(Ta=0 to 70 °C, Vcc=5V+10%, unless otherwise specified) 


Input Leakage Current Vin=Vss to Vcc 


Output Leakage Current llo =| CST=Vin: or CS2=Vit or WE=ViL, -2 2 
Vout=Vss to Vcc 
| 


cc | Min. Cycle, 100% Duty 
CST=Vi_, CS2=Vin, 


Output Low Voltage loL=8 mA 
Output High Voltage lOH=-4 MA 


CAPACITANCE *(f=1MHz, Ta=25 °C) 


* Note: Capacitance is sampled and not 100% tested. 
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KM681001 CMOS SRAM 


AC CHARACTERISTICS 


TEST CONDITIONS — 


(Ta=0 to 70 °C, Vec=5V+10%,unless otherwise specified.) 


Parameter 
‘Input Pulse Level 
Input Rise and Fall Time 


Input and Output Timing 
Reference Levels — 
Output Load ‘ _ | See below _ 
Output Load (A) Output Load (B) 
. » (for tHz, tLz, twHz & tow, toLz & toHz) 
+5V +5V 
480 Q 480 22 
DouT ~ Dout 
fo) ° 
2550 > 30 pF* 255 Q 5 pF* 


“| 


ae 
— 
~~ 
ry 


* Including Scope and Jig Capacitance 


READ CYCLE 
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: 
= eae 
Chip Select to Output tco1,tcoz} - | 20 | 


Chip Select to Power Up Time ‘| tPu 
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KM681001 CMOS SRAM 
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TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CST-OE=Vi, WE=CS2=Vin) 


Address 


Data Out Previous Data Valid Data Valid 


— 187 


—_ 


ELECTRONICS 


KM681001. CMOS SRAM 


naUN WEE ORE OF ee CEE) EME) 


cst Tn en a (oii. 
OF | | 

bang ————— 18 =< —an or 
cot (READ CYCLE) 


ok, 


. WE is high for read cycle. 

. All read cycle timing is referenced from the last valid address to the first transition address. 

. tHz and toHz are defined as the time at which the outputs achieve the open circuit cenanlen and are not referenced 
to VoH or VoL levels. 

. At any given temperature and vonede condition, tHz(max.) is eee than rata ) both or a 2 given device and from 
device to device. 

. Transition is measured +200 mV from steady state voltage with ‘Load(B). This sataaaiort is seamnpied and not 100% 
tested. 

. Device is continuously selected with CST =Vi_ and CS2 =ViH_ | | 

. Address valid prior to coincident with CS1 transition low and CS2 transition high. 

. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. 
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TIMING WAVEFORM OF WRITE CYCLE(1) ©E Clock) 
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KM681001 CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (C57 Controlled) 
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TIMING WAVEFORM OF WRITE CYCLE(3) (cs2 Controlled) 
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KM681001 CMOS SRAM 


NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 
2. A write occurs during the overlap of a low CS1,a high CS2 and a low WE. A write begins at the latest transition 
among C37 going low, CS2 going high and WE going low: A write ends at the earliest transition among C51 going 
high, CS2 going low and WE going high. twe is measured from the beginning of write to the end of write. 
tcw is measured from the later of CST going low or CS2 going high to end of write. 
4. tas is measured from the address valid to the beginning of write. 
5. twR is measured from the end of write to the address change. twr1 applied in case a write ends as CST, or WE 
going high, twre applied in case a write ends at CS2 going low. 
6. If OF,CS1,CS2 and WE are in the Read Mode during this period, the 1/O pins are in the output low-Z state. Inputs 
of opposite phase of the output must not be applied because bus contention can occur . 
7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. — | 
8. if CST goes low and CS2 high simultaneously with WE going low or after WE going low, the outputs remain high 
impedance state. 
9. Dout is the read data of the new address. 
10. When CST is low and C82 is high : I/O pins are in the output state. The input signals in the opposite phase leading 
to the output should not be applied. 


FUNCTIONAL DESCRIPTION 
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Note : X means Don't Care. 
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KM681001A 


CMOS SRAM 


128K x 8 Bit High-Speed CMOS Static RAM 


FEATURES 


* Fast Access Time 15,17,20 ns(Max.) 
¢ Low Power Dissipation 
Standby (TTL) :30mA(Max.) 
(CMOS): 10 mA(Max.) 
Operating KM681001A-15 : 190 mA (Max.) 
~KM681001A-17 : 180 mA (Max.) 
KM681001A-20 : 170 mA (Max.) 
* Single 5V+10% Power Supply 
« TTL Compatible Inputs and Outputs 
* 1/0 Compatible with 3.3V Device 
* Fully Static Operation 
-No Clock or Refresh required 
¢ Three State Outputs 
* Standard Pin Configuration 
KM681001AJ : 32-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


CLK cen | Pre-charge Circuit 
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GENERAL DESCRIPTION 


The KM681001A is a 1,048,576-bit high-speed static 
random access memory organized as 131,072 words by 
8 bits. 

The KM681001A uses eight common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 

The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 

The KM681001A is packaged in a 400 mil 32-pin plastic 
SOJ. 


PIN CONFIGURATION (Top View) 
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OE Output Enable 
1/01~1/O8 Data Inputs / Outputs 
Power (+5V) 
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CMOS SRAM 


ABSOLUTE MAXIMUM. RATINGS *_ 7 
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* Stresses greater than those listed under “Absolute Maximum Ratings" may cause permanent damage to the 
‘device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70 °C) 


Voltage on Any Pin Relative to Vss 


“Voltage on Vcc Supply Relative to Vss _ 
Power Dissipation. 
Storage Temperature. 


Operating. Temperature wpe 


| Ground 


arts heim tg nnn seanmuimenementatentn Seuetalir ANA Atahianmntet mn wens amicaasnnendetannaen 


input High Voltage ae 
‘input Low Voltage __ ee 


* Vit(Min.)= -2.0V ac (Pulse Widths10 ns) for [x20 mA 
** Vir(Min.)j= Vcc+2.0V ac (Pulse Widths10 ns) for 1<20 mA 


DC AND OPERATING CHARACTERISTICS 


(TA=0 to 70 °C, VCc=5V+10%, unless otherwise specified) 


=a el ee ee 
Output Leakage Current CSi=Vin or CS2=Vit or WE=VIL. 
Vout=Vss to Vcc, Vcc=Max 
| Min. Cycle, 100% Duty 
CSt=Vi_, CS2=Vin, 


— 
lOH=-4 MA 
loHt=-100WA 


“Note : Voc=5VE 5%, Temp. =25°C 


Output High Voltage - 


CAPACITANCE *(t=1MHz, Ta=25 °C) 


* Note: Capacitance is sampled and not 100% tested. 
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KM681001A CMOS SRAM 


AC CHARACTERISTICS 
TEST CONDITIONS 


(Ta=0 to 70 °C, Vcc=5V+10%,unless otherwise specified.) 


Input Pulse Level 0 to3V 


Input and Output Timing 1.5V | 
Reference Levels 


Output Load (A) Output Load (B) 
(for tHz, tLZ, twHz, tow, toLz & tOHZ) 


+5V +5V 
480 Q 480 Q 
Dout DouT 
° fe) 
255 Q : 30 pF* 255 Q 5 pF* 


Address Access Time tAA 


Chip Select to Output 


Output Enable to Valid Output 


Chip Select to Low-Z Output 


Chip Disable to High-Z Output 
Output Disable to High-Z Output 
Output Hold from Address Change 


Chip Selection to Power Up Time 
Chip Selection to Power Down Time 
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WRITE CYCLE | ‘= a Ges - 
ee oe KM681001A-15 | KM681001A-17 | KM681001A-20 | | 
Parameter . |. Symbol eres 
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TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS1=OE=Vi_, WE=CS2=Vin) 


Address 


Data Out 7 Previous Data Valid Data Valid 
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KM681001A | CMOS SRAM 


TIMING WAVEFORM OF READ CYCLE(2) (WE=vin) 
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NOTES (READ CYCLE) 


—s 


. WE is high for read cycle. 


hm 


All read cycle timing is referenced from the last valid address to the first transition address. 

tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VOH or Vot levels. 

. At any given temperature and voltage condition, thz(max.) is less than tLz(min.) both for a given device and from 
device to device. 

Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 
tested. 

Device is continuously selected with CS7 =Vi_ and CS2 =VIH 

Address valid prior to coincident with CS1 transition low and CS2 transition high. 

8. For common |/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. 
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TIMING WAVEFORM OF WRITE CYCLE(1) (OE Clock) 
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KM681001A | CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (C51 Controlled) 
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Zo pea twat (5) 
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TIMING WAVEFORM OF WRITE CYCLE(3) (Cs2 Controlled) 
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KM681001A CMOS SRAM 


NOTES (WRITE CYCLE) 

1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. A write occurs during the overlap of a low C5$1,a high CS2 and a low WE. A write begins at the latest transition 
among CS going low, CS2 going high and WE going low: A write ends at the earliest transition among CST going 
high, CS2 going low and WE going high. twp is measured from the beginning of write to the end of write. 
tcw is measured from the later of CST going low or CS2 going high to end of write. 

4. tas is measured from the address valid to the beginning of write. 
twr is measured from the end of write to the address change. twri applied in case a write ends as CST, or WE 
going high, twr2 applied in case a write ends at CS2 going low. 

6. lf O0E,CS1,CS2 and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs 

of opposite phase of the output must not be applied because bus contention can occur 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

8. If CST goes low and CS2 goes high simultaneously with WE going low or after WE going low, the outputs remain 

high impedance state. 

9. Dout is the read data of the new address. 

10. When C$1 is low and CS2 is high : I/O pins are in the output state. The input signals in the opposite phase leading 
to the output should not be applied. 


FUNCTIONAL DESCRIPTION 
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Note : X means Don't Care. 
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128Kx8 Bit High-Speed BICMOS Static RAM - 
GENERAL DESCRIPTION 


‘The KM68B1002 is a 1,048,576-bit high-speed static 


FEATURES 


« Fast Access Time 8,10,12,15 ns(Max.) 
*Low Power Dissipation’. == 
Standby (TTL) .: 60 mA(max.) . 
(CMOS): 10 mA(max.) os 
Operating KM68B1002J-8 : 175 mA(Max.) 
KM68B1002J-10: 165 mA(Max.) 
KM68B1002J-12: 155 mA(Max.) 
KM68B1002J-15: 145 mA(Max.) 
¢ Single 5V+10% Power Supply — 
_* TTL Compatible Inputs and Outputs 
_* Fully Static Operation ~ 2 
-No Clock or Refresh required 
¢ Three State Output . 
* Center Power/Ground Pin Configuration 
¢ Standard Pin Configuration 
KM68B1002J : 32-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Pre-charge Circuit 
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BICMOS SRAM 


random access memory organized as 131,072 words by 
8 bits. . | 

The KM68B1002 uses eight common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 

The device is fabricated using Samsung's advanced 
BiCMOS process and designed for high-speed ‘circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 

The KM68B1002 is packaged in a 400 mil 32-pin plastic 
SOU. 


PIN CONFIGURATION (Top View) 


| PinName | __-Pin Function 


Address Inputs 


[Acai | Address inputs 
Write Enable 


it 
OE Output Enable 
VO1-1/08 


[Ground 
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KM68B1002 BiCMOS SRAM 


ABSOLUTE MAXIMUM _ RATINGS * 


|PowerDissipation = | PT COC“ eC” 


* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70 °C) 


[ten | Symons | wn | te |e 
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* Vit(Min.)= -2.0V ac (Pulse Widths10 ns) for I<20 mA 
** ViH(Min.)= Vcc+2.0V ac (Pulse Widths10 ns) for I<20 mA 


DC AND OPERATING CHARACTERISTICS 


(Ta=0 to 70 °C, Vec=5V+1 al unless otherwise specified) 


Input Leakage Current Vin=Vss to Vcc 


| CS=Vin or OE=Vin or WE=Vit, 
Icc Min. Cycle, 100% Duty 
CS=ViL, VIN = ViHor VIL, En 
Ben 


louT=0 mA 
CS=Vin, Min. Cycle ee mA 


WE=Vit or WE2OE=VIH 
— CS2Vcc-0. 2V, f=0 MHz mA 
Vin = Vcoc-0.2V or Vin<0.2V 
ee 
V 


Output Leakage Current 


Average Operating Current 


Standby Power Supply Current} IsB | 


| Vor | lor=8 mA ) 
| Vow | loneama a Te 


CAPACITANCE *(f=1MHz, Ta=25 °C) 


* Note: Capacitance is sampled and not 100% tested. 
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Output Low Voltage 


Output High Voltage 
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KM68B1002 BiCMOS SRAM 


AC CHARACTERISTICS 


TEST CONDITIONS 7 


(TA=0 to 70 °C,Vcc=5V+10%,unless otherwise specified.) 


Input and Output Timing. 


Reference Levels 


Output Load (A) Output Load (B) 
Dout | (for tHz, tz, tWHz, tow, toLz & toHz) 
+5V 
480 Q 
DouT 


0 


Vi=1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE | | 
fm [omm| meese [arena ee] 
Parameter Symbol Unit 
, Min. | Max. | Min. | Max. | Min. | Max. | Min. |Max._| 
[Chip Selectto Output _——=édi too] - | 8 | - | 10 | - | 12 | - | 15 | ne| 
| Output Enable to Valid Output | toe |= 
[Chip Selectto Low-Z Output | tz | 3 
| Output Enable to Low-Z Output | to.z | 0_| 
[Chip Disable to High-Z Output | tHz_ | 0 
| Output Disable to High-Z Output__| tonz | 0 _| 


Output Hold from Address Change tow | 3 
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KM68B1002 BiCMOS SRAM 


WRITE CYCLE 


Parameter Symbol 


| Max | Min | Max | 
a a ee 
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KM68B 1002-12 | KM68B1002-15 
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[Data to Write Tme Overap | tow | 4 |. | 5] - | 6] - | 7] - | rs) 
‘Data Holdem WiteTine | ww [9 | - 10] - | 01-101] |r 
|EndWritetoOutputLow-z | tow | 3 | - | 3 | - | 3 | - | 3 | - |ns| 
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KM68B1002 BiCMOS SRAM 


TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (WE=vin) 


7 _ : | | $m 9 $< 
Address eS i ee eee 


s Wt” 1 


| . |  be—tLz (4,5) —>| — | ——toHz 
ce 860 TTL 
eas 2 __ ly “saa YOO 


NOTES (READ CYCLE) 

. WE is high for read cycle. 

. All read cycle timing is referenced from the last valid address to the first transition address. 

. tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VOH or VoL levels. 

. At any given temperature and voltage condition, tHz(max.) is less than tz(min.) both for a given device and from 
device to device. 

. Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 
tested. 

. Device is continuously selected with CS =Vit 

. Address valid prior to coincident with C$ transition low. 

. Forcommon I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 
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TIMING WAVEFORM OF WRITE CYCLE(1) (E Clock) 
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TIMING WAVEFORM OF WRITE CYCLE(2) (E Low Fixed) 


Address a Se 


cs AAA TT 


tAS (4) tWP (2) tOH 


WE \\\\ 
camcon  XUXVXRXRXRXRRREREREENIOON 


NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. A write occurs during the overlap of alow CS and alow WE. Awrite begins at the latest transition among CS 
going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twP is measured from the beginning of write to the end of write. 

3. tcw is measured from the later of CS going low to end of write. 

4. tas is measured from the address valid to the beginning of write. 

5. twr\ is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE 
going high. 

6. If OE.CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When CS is low: I/O pins are in the output state. The input signals in the opposite phase leading to the output 
should not be applied. 


(10) (9) 
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Note : X means Don't Care. 
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128K x 8 Bit High-Speed CMOS Static RAM 


FEATURES 


¢ Fast Access Time 15,17,20 ns(Max.) 
* Low Power Dissipation 
Standby (TTL) : 40 mA(Max. )- 
: _ (CMOS): 10. mA(Max.) | 7 
Operating KM681002-15 : 170 mA (Max.) 
. .KM681002-17.: 160 mA (Max.) 
_KM681002-20 : 150 mA (Max. ) 
* Single 5V+1 0% Power Supply | 
¢ TTL Compatible Inputs and Outputs 
* 1/0 Compatible with 3.3V Device 
¢ Fully Static Operation 
-No Clock or Refresh required | 
* Three State Outputs — 
¢ Center Power/Ground Pin Configuration 
¢ Standard Pin Configuration .. 
KM681002J : 32-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


: - Pre-charge Circuit 


“CLK GEN. 


MEMORY ARRAY 
512 Rows 


MYM! 


 956x8 Columns 


> 
re | 
\A 
. Row Select 


z-2 
1 Oe 


re oa Tt /O Circuit . 
1/08 Pa Cont. S Column Select 
Ree Loo 
Se si Ese SEREEER! 
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GENERAL DESCRIPTION: 


The KM681002 is a 1,048,576-bit high-speed static 


random access memory organized as 131,072 words by 


~ 8 bits. | 
. The KM681002 uses eight common input and output 


lines and has an output enable pin which operates 
faster than address access time at read cycle. 
The device is fabricated using Samsung's advanced 


' CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 


high-density high-speed system applications. 
The KM681002 is packaged in a 400 mil 32-pin plastic 
SOJ. 


PIN CONFIGURATION (Top View) 


Pin Function _ - 


a a meee 
a Chip Select 


Power (+5V) 


ae 


ELECTRONICS 
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KM681002 | CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * a 


[Power Diespaton SP 0 
°C 
°C 


(ee 
Storage Temperature -65 to 150. Fg 
Operating Temperature 0 to 70 


* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70 °c) 


Input Low Voltage 


* ViL(Min.)= -2.0V ac (Pulse Width<10 ns) for I<20 mA 
** ViH(Min.)= Vcc+2.0V ac (Pulse Widths10 ns) for 1<20 mA 


DC AND OPERATING CHARACTERISTICS 


(Ta=0 to 70 °C, Vcc=5V+10%, unless otherwise specified) 


[symboi | —__ Test Gonaton_‘[_win [| Max | Unt 
A 

ILo CS=VIH or OE=Vin or WE=VIL, -2 2 uA 
he Vout=Vss to Vcc i? 7 
Min. Cycle, 100% Duty isns | - | 170 | mA 
CS=ViL, VIN = Vinior VIL, la7ns | =| 160 | 
lout=0 mA loons |---| 150 

IsB1 CS$2Vcc-0.2V, f=0 MHz 10 mA 

Vin 2 Vcc-0.2V or VINs0.2V Retsil 

(Output Low Voltage | Vou | tou=BmA | TV 
Output High Voltage | Vow | ton-4mA | | 
| Vou: | lont=-t0vA | 805 


“Note : Vcc=5V+ 5%, Temp. =25°C | 


Standby Power Supply Current 


CAPACITANCE *(f=1MHz, Ta=25 °C) 


* Note: Capacitance is sampled and not 100% tested. 
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KM681002 . CMOS SRAM 


AC CHARACTERISTICS 


TEST CONDITIONS: a 
(Ta=0 to 70 °C,Vcc=5V+10%,unless otherwise specified.) 


Parameter 


Input Pulse Level f | 0 to3V | 


| Input and Output Timing — | | 
| Reference Levels 


1.5V | . 
Output Load 


Output Load (A) | Output Load (B) 
(for tHz, tLz, twHz, tow, toLz & toHz) 


READ CYCLE 


KM681002-15 KM681002-17 KM681002-20 
Parameter Symbol 7 


| 1) 

[Resdcyeetine sid 

[Output Enable to Vaid Ouput | toe | 
iat 


5 


Chip Disebe to High 7 Ouput [te 
Output Disable o High Oupit | tow 
[Ouiput Hold from Addiess Change [tow 
Chip Selection to Power Up Time | wu 


| Min | Max 
a 
ae ee 
eee ae se 
a Oe 
ee 
eae ae 
a ae 
ae ae ee 
oe 
a ae 
ae ee 
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KM681002 | CMOS SRAM 
WRITE CYCLE 

a os 
ee 
re a 
PAdaress Valid t6 End ofWite | tw 

Wit Puse Wicth(OE High) [we 
[Write Recovery Time) wm 
tee Ou ez 


Data Hold from Write Time 
End Write to Output Low-Z 


TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=Vi_, WE=Vin) 


Address 


Data Out Previous Data Valid Data Valid 
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CMOS SRAM 


TIMING WAVEFORM OF READ CYCLE(2) (WE=vn) 


tRC 


—taa 


cs EY an UTEIATINE 
OE = See 


—tOLZ 


Data Out Highs OUG Data Valid | XX 


<«— {pp ——> 


Voc. Supply -- cares! IGG seek nseoeane area ea, Sa 
Current IsB 
NOTES (READ CYCLE) 


1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. tz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VoH or Vot levels. | _ | 

4. At any given temperature and voltage condition, thz(max.) is less than tiz(min.) both for a given device and from 
device to device. 

5. Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 
tested. 

6. Device is continuously selected with CS =Vit 

7. Address valid prior to coincident with.CS transition low. 

8. For common 1/O applications, minimization or elimination of bus contention conditions is necessary during read and. 
write cycle. | 3 


TIMING WAVEFORM OF WRITE CYCLE(1) GE clock) 


twe 


OE — ALAA 
cs ee LLL LLL LLL LLL 


WE | 
— Coccontanpecel 


Data In 


tOHZ (6) 


pataout XXXXXKKMXXXXXAAAMAXAY ——— : — XXX 
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KM681002 CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (E Low Fixed) 


Address ee 


cs KAMA TET 


tAS (4) twP (2) tOH 


WE ANN: 
tDH 


tWHZ (6,7) <> (10) (9) 


Data Out COCO N COCO Neen wanes = CONC COO 


NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of alowCS andalow WE. Awrite begins at the latest transition among CS 
going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tcw is measured from the later of CS going low to end of write. 

4. tas is measured from the address valid to the beginning of write. 

5. tw” is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE 
going high. 

6. If OE.CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When CS is low: I/O pins are in the output state. The input signals in the opposite phase leading to the output 
should not be applied. 


FUNCTIONAL DESCRIPTION 


ee 2 2 ee ee a 

pon | x | x | Not select | High-z | tsa tows 

pot | | | owtputdisabie | High | tc 
Fees 


Read Dout 
Write 


Note : X means Don't Care. 
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KM681002A — 


CMOS SRAM 


128K x 8 Bit High-Speed CMOS Static RAM - 


FEATURES 


¢ Fast Access Time 12,15,17,20 ns(Max.) 
* Low Power Dissipation = 
Standby (TTL) :30mA(Max.) 
(CMOS): 10 mA(Max.) 
Operating KM681002A-12 : 200 mA (Max.) 
Le KM681002A-15:: 190 mA (Max.) 
KM681002A-17 : 180 MA (Max.) 
— * KM681002A-20 : 170 mA (Max.) 
« Single 5V+10% Power Supply 
* TTL Compatible Inputs and Outputs 
* 1/0 Compatible with 3.3V Device 
* Fully Static Operation 
-No Clock or Refresh required 
¢ Three State Outputs ts 
¢ Center Power/Ground Pin Configuration 
¢ Standard Pin Configuration __ 
KM681002AJ : 32-SOJ-400 
KM681002AT : 32-TSOP2-400F 


FUNCTIONAL BLOCK DIAGRAM 


Pre-charge Circuit . 


Ao is ema 
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GENERAL DESCRIPTION 


The KM681002A is a 1,048,576-bit high-speed static 
random access memory organized as 131,072 words by 
8 bits. | 

The KM681002A uses eight common input and output 
lines and has an output enable pin which operates 
faster than address access time.at read cycle. 

The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 

The KM681002A is packaged in a 400 mil 32-pin plastic 
SOJ and TSOP!) forward. 


PIN CONFIGURATION (Top View) 


vec 
Vss 


SOU 


TSOP(II) 


| PinName | __-Pin Function 
Chip Select 
YO1~V/O4 


Power (+5V) 


a” 


ELECTRONICS 
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KM681002A CMOS SRAM 


ABSOLUTE MAXIMUM_ RATINGS * 


-0.5 to 7.0 


_Power Dissipation 
Storage Temperature -65 to 150 


Operating Temperature 


* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70 °C) 


Supply Voltage 
Ground 
Input High Voltage 


Input Low Voltage 


* Vit(Min.)= -2.0V ac (Pulse Widths10 ns) for 1<20 mA 
*™ Vi(Min.)= Vcc+2.0V ac (Pulse Width<10 ns) for I<20 mA 


DC AND OPERATING CHARACTERISTICS 


(Ta=0 to 70 °C, Vcc=5V+10%, unless otherwise specified) 


‘Output leakage Current CS=Vin or OE=Vin or WE=VIL, -2 2 “ 
Vout=Vss to Vcc 


Average Operating Current Min. Cycle, 100% Duty lions | - | 200—s*F| mA 
CS$=Vit, Vin = Vin or ViL, lisns | - | 190 | 
lour=0 mA aa 
eons | = | 170 | 
Standby Power Supply Current] _Isa_| CS=Vm,Min.Cycle | = | 30 | mA 
hae CS2Vcc-0.2V, f=0 MHz SAGs 
Vin = Vcc-0.2V or Vins0.2V 
Output Low Voltage rr ——E 
Output High Voltage | Vow | toieama TV 
[Vow | ton=-toa Ts | 


*Note : Vcc=5V+t 5%, Temp. =25°C 


CAPACITANCE *(f=1MHz, Ta=25 °C) 


Input/Output Capacitance Vvo=0V Le 


* Note: Capacitance is sampled and not 100% tested. 


| ELECTRONICS _« © * 


KM681002A | | | CMOS SRAM 


AC CHARACTERISTICS 
TEST CONDITIONS 


(Ta=0 to 70 °C, Vec=5V+10%,unless otherwise specified.) 


a Parameter Value 


Input Pulse Level 0 to3V | 
Input Rise and Fall Time 3ns 


Input and Output Timing 1.5V 
Reference Levels 


Output Load See below 
Output Load (A) Output Load (B) 
(for tHz, tLz, twHz, tow, tOLzZ & toHz) 
+5V . ° +5V 
480 Q 480 Q 
DOUT | Dout 
O 7 fe) 
255 = 30 pF* 255 Q == 5 pF 


a| 


READ CYCLE 


KM681002A | KM681002A 
Parameter “12 “15 std “20 Unit 
atoct tnt tet ete 
Read Cycle Time - ns 
Address Access Time 
Chip Select to Output 


Output Enable to Valid Output 


Chip Select to Low-Z Output 

| Output Enable to Low-Z Output 
Chip Disable to High-Z Output 
Output Disable to High-Z Output 


_Output Hold from Address Change 
Chip Selection to Power Up Time 


Selection to Power Down Time 
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ELECTRONICS 


KM681002A CMOS SRAM 


WRITE CYCLE 


KM681002A | KM681002A | KM681002A | KM681002A 
-12 -15 -17 -20 


Data Hold from Write Time 
End Write to Output Low-Z 


TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=Vi_, WE=Vih) 


Address 


Data Out Previous Data Valid Data Valid 


ELECTRONICS aa 


KM681002A — : CMOS SRAM 


TIMING WAVEFORM OF READ CYCLE(2) (WE=vin) 


tRC 


hina ‘ ; | : pene ze - | -_ = 
s WM” 


ee = TTT 
OF aa pee 


toLz 


nn suena OOO batavaid KO 


Vcc Supply 


Current 


NOTES (READ CYCLE) 

1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. tz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VOH or Volt levels. 

4. At any given temperature and voltage condition, tz(max.) is less than: tLz(min.) both for a given device and Kom. 
device to device. 

5. Transition is measured +200 mV from steady state voltage with Loadi(B). This parameter is sampled and not 100% 
tested. 

6. Device is continuously selected with CS =Vi 

7. Address valid prior to coincident with CS transition low. 

8. For common 1/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 


TIMING WAVEFORM OF WRITE CYCLE(1) (GE Clock) 


“ a NNNNAANANAARNAN 
s YY  _ Ti 


tOHZ (6) tow 


pata out — KXXKXXXAKXXXMXXAKXK YXXXKAMY 
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KM681002A CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (E Low Fixed) 


Address A) 


<s TN TTT 


tAS (4) tWP (2) tOH 


MA 


tWHZ (6,7) (10) (9) 


Pan OY a men (400 SOO 


NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. A write occurs during the overlap of alowCS andalow WE. Awrite begins atthe latest transition among C$ 
going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tcw is measured from the later of CS going low to end of write. 

. tas is measured from the address valid to the beginning of write. 

5. twR is measured from the end of write to the address change. twr appied in case awrite ends as CS, or WE 
going high. 

6. If OE.CS and WE are in the Read Mode during this period, the 1/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When CS is low: I/O pins are in the output state. The input signals in the opposite phase leading to the output 

should not be applied. 


Data In 


> 


FUNCTIONAL DESCRIPTION 


Note : X means Don't Care. 
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ELECTRONICS 


kM6161002 


CMOS SRAM 


64K x 16 Bit High- Speed CMOS Static RAM 


FEATURES 


¢ Fast Access Time 15,17,20 ner ) 
¢ Low Power Dissipation - 
Standby (TTL) :40 mA(Max.) 
eens (CMOS):'10 mA(Max.) 
Operating KM6161002-15 : 230 mA(Max.) 
_ KM6161002-17 : 220 mA(Max.) 
KM6161002-20 : 210 mA(Max.) 
* Single 5V+10% Power Supply 
¢ TTL Compatible Inputs and Outputs 
¢ 1/0 Compatible with 3.3V Device 
¢ Fully Static Operation 
-No Clock or Refresh eauied 
¢ Three State Outputs 
* Data Byte Control: LB : !/01~1/O8 
UB : I/O9~I/O16 
¢« Center Power/Ground Pin Gentiguravon 
e Standard Pin Configuration 
KM6161002J : 44-SOJ-400 - 


FUNCTIONAL BLOCK DIAGRAM 


CLK GEN. Pre-charge Circuit 


MEMORY ARRAY 
512 Rows 


128x16 Columns 


ey 
3 
gl) 
~ 
5 
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GENERAL DESCRIPTION 


The KM6161002 is a 1,048,576-bit high-speed Static 
Random Access Memory organized as 65,536 words by 
16 bits. 

The KM6161002 uses 16 common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. Also it 
allows that lower and upper byte access by data byte 
control(UB,CB). 

The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 

The KM6161002 is packaged in a 400 mil 44-pin plastic 
SOU. 


PIN CONFIGURATION(TOP VIEW) 


At2 
ee 
cain 
1/01~1/08 : ia : ae Column Select 
voowos TN Toe eiginal 7, 
iene AY 
GEN. 
Ag AiO Ai3 Ai4 A1s 
eae 
WE 
OE 
Address Inputs 
: Write Enable 
: Chip Selec 
ae OE Output Enable 


| TB Lower-byte Control(!/O1~1/O8) 
| UB _|_Upper-byte Control(1/O9~1/O16) 


Power (+5V) 
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ELECTRONICS 


KM6161002 CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * 


Voltage on Any Pin Relative to Vss -0.5 to 7.0 
Voltage on Vcc Supply Relative to Vss -0.5 to 7.0 


Power Dissipation ee SO AR SS 
Storage Temperature -65 to 150 ae 
Operating Temperature TA 0 to 70 tee 


* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70 °c) 


ee oe eel Se 


ae Rl 
2.2 
nee ee ee 
* ViL(Min.)= -2.0V ac (Pulse Widths10 ns) for |1<20 mA 

** Vi(Min.)= Vcc+2.0V ac (Pulse Widths10 ns) for 1<20 mA 


DC AND OPERATING CHARACTERISTICS 


(Ta=0 to 70 °C, Vcc=5V+10%, unless otherwise specified) 


Input Leakage Current —— Vin=Vss to Vcc 


Output Leakage Current CS=ViH or OE=Vin or WE=VIL, 
Vout=Vss to Vcc 


Average Operating Current Icc Min. Cycle, 100% Duty 
CS=Vit, VIN = Vin or VIL, = 
louT=0 mA 210 


2ons | =| 
[tse [CS-Vm Min Gye || SAO «|S 
IsB1 | CS2Vcc-0.2V, f=0 MHz 
hal VIN 2 Vcc-0.2V or Vins0.2V ere 
[OutputLow Vottage | Von | toma 


Output High Voltage it a oe 
| Vor | lon=-toya 895 


*Note : Vcc=5V+ 5%, Temp. =25°C 


Standby Power Supply Current 


CAPACITANCE *(f=1MHz, Ta=25 °C) 


Input Capacitance i See A 


* Note: Capacitance is sampled and not 100% tested. 
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KM6161002 | CMOS SRAM 


AC CHARACTERISTICS 
TEST CONDITIONS 


(TA=0 to 70 °C,Vec=5V+10%,unless otherwise specified.) | 7 


- Parameter - 


Input PulseLevel st 7 7 | | / . Oto3V | ee 


input and Output Timing | 
Reference Levels : 


Output Load 


Output Load (A) Output Load (B) 
(for tHz, tLz, twHz, tow, toLz & toHz) 


- +5V i +5V. - 
7 4802 --- - = 480 Q 
DouT DoutT 
e) | o- 


READ CYCLE 
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KM6161002 CMOS SRAM 


ns 


ns 


WRITE CYCLE 

Parameter Symbol 
Twin [Max | Min | wax | win | wax 
‘[witeGyetime Sid we | as |. | | - |» | -_ 
[ohip Selectto Endofwate | cw | we | - | 1 | - | | - 

PAdcress Soup Time 
[Address Vaid to End of Wite | _ aw | 
[Write Pulse Wisth(OE High) | _wr 
nd of We | tow | 


s_ | 0 
= 
<a 
Cr a 
. a 
ow | a 
a ra 

OW 


Write to Output High-Z 
Data to Write Time Overlap 
Data Hold from Write Time 


TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=Vi_, WE=Vin) 


Address 


Data Out Previous Data Valid Data Valid 
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ELECTRONICS 


KM6161002 CMOS SRAM 


TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(2) (WE=Vin) 


« Wnt TTT) 


= (TTT 
UBILB Ti TTT 


tBLZ (4,5) —toHz——> HZ 


OE NANANAAANAAAAAAAY a Titi 
ania aa a) ED 10 


NOTES (READ CYCLE) 

1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VoH or Vox levels. 

4. At any given temperature and voltage condition, thz(max.) is less than tLz(min.) both for a given device and from 
device to device. 

5. Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 
tested. 

6. Device is continuously selected with CS =Vit 

7. Address valid prior to coincident with CS transition low. 

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 


TIMING WAVEFORM OF WRITE CYCLE(1) (OE Ciock) 


Were ee 


Address : 
meee 


OE ALLLLILLLLLLL SL} BANNAAANALUAANAAYT 
ces AAMAS LLELLLILLLLLL LLL 
UBILE NANARVRNRNAALANNY MATHLLLLL LL 


tAS (4) | twP (2) 


WE \\\\ 
XE 


INE 
Pesan. 


ELECTRONICS 


Baars (1) (Saar 


Data Out DOOR 
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KM6161002 CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (C5 Controlled) 


ee CG 
tWR (5) 
CS 


OBIE Sreeeaeieaer a eee 
We AAA MLLHLLLLLL LLL LL 


—— tbw-——>*— tDH 


High-Z 
Data in ( ) 
tz jb oe 
High-Z High-Z (8) 
Data Out AY 


TIMING WAVEFORM OF WRITE CYCLE(3) (UBILB Controlled) 


| = D 
High-Z | 
Data in LC 
oa HZ 


ELECTRONICS 


KM6161002. CMOS SRAM 


NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. A write occurs during the overlap of alow CS and WE. A write begins atthe latest transition among CS and WE 
going low: A write ends at the earliest transition among CS going high and WE going high. twp is measured from 
the beginning of write to: the end of write. 

3. tcw is measured from the later of CS going low to end of write. 

4. tas is measured from the address valid to the beginning of write. 

5. twr is measured from the end of write to the address change. twr appre incase a write. ends as CS, or WE going 
high. 

6. If OE.CS and WE are in the Read Mode during this period, the V0 pins are in the output low-Z state. Inputs of 

"Opposite phase of the output must not be applied because bus contention can occur 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When C$ is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output 
should not be applied. — 


FUNCTIONAL DESCRIPTION 


eee Pin 
OE Supply Current 
| YO1~/08 /O9~1/O16 | 


Lees — Not Selec _High-2 
oH | 


H | oo Disable High-Z High-Z 


X X 
H 


vrmiememinannan 


aoe 
ie 


1o) 
C.. 
a 
= 
ie} 
a 
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*Note : X means Don't Care. 
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ELECTRONICS 


KM6161002A CMOS SRAM 


64K x 16 Bit High-Speed CMOS Static RAM 


FEATURES GENERAL DESCRIPTION 
« Fast Access Time 12,15,17,20 ns(Max.) The KM6161002A is a 1,048,576-bit high-speed Static 
« Low Power Dissipation Random Access Memory organized as 65,536 words by 
Standby (TTL) :30mA(Max.) 16 bits. 
(CMOS): 10 mA(Max.) The KM6161002A uses 16 common input and output 
Operating KM6161002A-12 : 220 mA(Max.) lines and has an output enable pin which operates 
KM6161002A-15 : 210 mA(Max.) — - faster than address access time at read cycle. Also it 
KM6161002A-17 : 200 mA(Max.) allows that lower and upper byte access by data byte 
KM6161002A-20 : 190 mA(Max.) control(UB,LB). 
¢ Single 5V+10% Power Supply The device is fabricated using Samsung's advanced 
¢ TTL Compatible Inputs and Outputs CMOS process and designed for high-speed circuit 
«1/0 Compatible with 3.3V Device technology. It is particularly well suited for use in 
¢ Fully Static Operation high-density high-speed system applications. 
-No Clock or Refresh required The KM6161002A is packaged in a 400 mil 44-pin 
¢ Three State Outputs plastic SOJ and TSOP(II) forward. 
¢ Data Byte Control: LB : 1/01~1/O8 
UB : 1/O9~1/O16 


e Standard Pin Configuration 
KM6161002AJ : 44-SOJ-400 
KM6161002AT : 44-TSOP2-400F 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION(TOP VIEW) 


CLK GEN. Pre-charge Circuit 


aaa 
aa (ean i 
A2 2 r | cc 
ee 
A3 > a Vss 
Ka t+ 9 MEMORY ARRAY 
ja g 512 Rows 
me ea ia x 128x16 Columns 
“ Pa 
A? = 
ve p= ae TSOPi(II) 
= | 
AS | >——t+— 
P a 
YO%-Os pv cirout 
Pa smh fea Column Select 


Ao Ato Ait At2 A1t3 At4 AS 


> 
11039~VO16 fll a || oul ea oa | 
[ A 
GEN. 
Address Inputs 
Write Enable 


I 
a 
5 
cS : | ae :: Lower-byte Control(1/O1 ~1/Os) 
i: a Upper-byte Control(I/O9~1/O16) 
Power (+5V) 

Ground 


ELECTRONICS 


KM6161002A CMOS SRAM 


ABSOLUTE MAXIMUM_ RATINGS * 


volegae on Any Pin Relative to Vss VIN,OUT -0.5 to 7.0 

mene ee eee oe 
SEAT gem GENO Seats cae i 
_5to15o | 
[Operating Temperature | TAT tO OL 


* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Pape to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70 °C) 


[ten Taye [vm [tm vm Tm 
[Suppyvotage—~«t~Svos «| =| so | CC*d 
Ground ae Se a Sa. SD 
input High Voltage pve |e | cto | 
|inputLow Voltage ss] =u S| ost | CO] TCC 


* Vit(Min.)= -2.0V ac (Pulse Width<s10 ns) for I<20 mA 
** Vin(Min.)= Vcoc+2.0V ac (Pulse Width<10 ns) for I1<20 mA 


DC AND OPERATING CHARACTERISTICS 


(Ta=0 to 70 °C, Vcc=5V+10%, unless otherwise specified) 


eon ee 


Input input Leakage Current | Current Vin=Vss to Vcc a ae 
Output Leakage Current CS=Vin or OE=Vin or WE=VIL, -2 2 
VouT=Vss to Vcc 


Min. Cycle, 100% Duty 
CS=ViL, louT=0 mA 
Vin = ViH or VIL 


CEaVe0-0.2V, f=0 MHz 
Vin 2 Vec-0.2V or Vins0.2V 
[Output Low Voltage | Von_| ae ere 
oseavervoe [vo [omen Ta V 
| | Vout | lont=-10A | s 


“Note: Vcc=5V+ 5%, Temp. =25°C 


Average Operating Current Icc 


Standby Power Supply Current 


CAPACITANCE *(t=1MHz, Ta=25 °C) 


input Capacance = 


* Note: Capacitance is sampled and not 100% tested. 


ELECTRONICS 


KM6161002A CMOS SRAM 


AC CHARACTERISTICS 
TEST CONDITIONS 


(Ta=0 to 70 °C,Vcc=5V+10%,unless otherwise specified.) 


Value 
Input Pulse Level 0 to3V 


Input and Output Timing 1.5V 


Reference Levels 


Output Load (A) Output Load (B) 
(for tHz, tLZ, twHz, tow, toLz & toHz) 


+5V +5V 
480 Q 480 Q 
DoutT Dout 
fo. ro) 
. 255 Q 30 pF* 255 Q 5 pF* 


—eenane 
—— 


— 
— 
~_ 


* Including Scope and Jig Capacitance 


READ CYCLE 


KM6161002A | KM6161002A | KM6161002A | KM6161002A 
Parameter -12 -15 -17 -20 Unit 
ns 


Prin | mae] rin | ma] min | mae | min | man 


LB,UB Access Time 


Output Enable to Low-Z Output 
Chip Enable to Low-Z Output 


ELECTRONICS te 3 


KM6161002A CMOS SRAM 


KM6161002A KM61 61002A 
: Unit 


WRITE CYCLE 


KM61 a 002A] KM6161002A 


_ 
~! 
i 
i) 


| Parametse oS Symbol 


Write Cycle Time | two | 
Chip Select to End of Write | tow | 
Address Setup Time eee 


—_ 
ae) 


‘Address Valid to End of Write 


Write Pulse Width(OE High) 


LB.UB Valid to End of Write ey 
Write oe Time | twa | 


Data Hold from Write Time a 
End Write to Output Low-Z [tow | 3 


wo 


D 
< 
awk ech, ss wh 
N O1olo on 
pr 
an 
= | 
a © woud, ~_, wok, i | 


TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=Vi_, WE=Vin) 


Address 


Data Out Previous Data Valid Data Valid 


ELECTRONICS 


KM6161002A CMOS SRAM 


TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(2) (WE=vin) 


tRC 


Address 


tHZ (3,4,5,)- 


s Tmt” (Tin 


“ae TM ei 
oF TE |i 


Data Out — — WA ___Datavaiid AX 


NOTES (READ CYCLE) 

1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. tz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VOH or Vo levels. 

4. At any given temperature and voltage condition, tHz(max.) is less than ttz(min.) both for a given device and from 
device to device. 

5. Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 
tested. 

6. Device is continuously selected with CS =Vit 

7. Address valid prior to coincident with CS transition low. 

8. For common |/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 


TIMING WAVEFORM OF WRITE CYCLE(1) (E Clock) 


Swe 


Actes! eer 
tWR (5) 


OE as i AAA 
s (Iii ; TT, 


os | (IMT 


tAS (4) twp (2) 
is \ 
WE AN) 
tDH 
High-Z 
Data In LV 


Data Out 


ELECTRONICS ee ~ 


KM6161002A | _ CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (C5 Controlled) 


- 4 _ 7 ols | 
vars eee ce 
SC ammANNNNANNNANAAANANAANNAD Ti 


| | High-Z ae 
Data in Co 
HZ | 


TIMING WAVEFORM OF WRITE CYCLE(3) (UB/LB Controlled) 


two— 


Address fo 

cs AMAA WLLL LLL LLL LL 

WE NNANAAUANAAUANAANANAAY, LTAAALEAEALAE 
| | <---—— tow tDH 


| High-Z | : 
Data In a eae 


ELECTRONICS 


KM6161002A CMOS SRAM 


NOTES (WRITE CYCLE) 


sk 


. All write cycle timing is referenced from the last valid address to the first transition address. 
. Awrite occurs during the overlap of alow CS and WE. A write begins atthe latest transition among CS and WE 


going low: A write ends at the earliest transition among CS going high and WE going high. twe is measured from 
the beginning of write to the end of write. 


_ tcw is measured from the later of CS going low to end of write. 
_ tas is measured from the address valid to the beginning of write. 
. twR is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE going 


high. 


_ If OE,CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 


opposite phase of the output must not be applied because bus contention can occur 


. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 


write cycle. 


_ If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 
. Dout is the read data of the new address. 
. When C$& is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output 


should not be applied. 


FUNCTIONAL DESCRIPTION 


| x | x 

ee 

ae a 

L | # aes or 

+ te -Z a 

ro + et — 
a Write | High-z | -Z 
eee ieee 

Ee Bee 


Supply Current 
| 01-VO8 | Os | W/O9~l/O16 


Not Select tsetse 


ee Disable | -Z ie -Z = | 


*Note : X means Don't Care. 
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ELECTRONICS 


KM64B4002 - | BiCMOS SRAM 


1M x 4 Bit (With OE)High-Speed BiCMOS Static RAM 


FEATURES GENERAL DESCRIPTION 
¢ Fast Access Time 12,13,15 ns(Max.) =e ~The KM64B4002 is a 4,194,304-bit high-speed Static 
¢ Low Power Dissipation | Bed ees Random Access Memory organized as 1,048,576 words 
Standby (TTL) :60mA(Max.) 3: 2 | by 4 bits. 7 
(CMOS): 30 mA(Max.) The KM64B4002 uses four common input and output 
Operating KM64B4002-12 : 185 mA(Max.) lines and has an output enable pin which operates 
KM64B4002-13 : 185 mA(Max.) _ faster than address access time at read cycle. 
| KM64B4002-15 : 180 mA(Max.) The device is fabricated using Samsung's advanced 
¢ Single 5V+10% Power Supply BiCMOS process and designed for high-speed circuit 
¢ TTL Compatible Inputs and Outputs | technology. It-. is particularly well suited for use in 
¢ Fully Static Operation ee high-density high-speed system applications. 7 
.. -No Clock or Refresh required "by The KM64B4002 is packaged in a 400 mil 32-pin plastic 


e Three State Outputs SOJ. 
¢ Standard Pin Configuration won & és 2 
KM64B4002J: 32-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION(TOP VIEW) 


_ 32] A19 
Pre-charge Circuit 31] Ais 
29] Ate 
me ye 28| At5 
Ai ye Vec 
A Ps Vss OE 
e | 26] vO4 
ia rs F MEMORY ARRAY 
é, g vss 
Aa y = 512 Rows vec 
AG <5 x 2048x4 Columns = he 
A7 
A14 
As ~~ C 21} A13 
Ag —_— 20] At2 
vO1 — : no} ant 
* P, Data VO Circuit Ato 
| ic j Control Column Select 


N.C 


PAW AY AW AW AG AY AN AN AY AW Ai 


cs re) 
WE | 
AS A10A11 A12 A13 A14 A15 Ai6 A17 A18A19 
Lo 


Address Inputs 
| WE Write Enable 
| cS Chip Select 
| Power(+5V) 


230 


ELECTRONICS 


KM64B4002 BiCMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * 


Item 


Voltage on Any Pin Relative to Vss 
Voltage on Vcc Supply Relative to Vss 


Power Dissipation 
Storage Temperature 
Operating Temperature 


* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70 °C) 


Supply Voltage 


* Vit(Min.)= -2.0V ac (Pulse Width<10 ns) for 1<20 mA 
“* VIH(Min.)= Vcc+2.0V ac (Pulse Width<10 ns) for Is20 mA 


DC AND OPERATING CHARACTERISTICS 
(Ta=0 to 70 °C, Vcc=5V+10%, unless otherwise specified) 


Input Leakage Current aio Vin=Vss to Vcc 


Output Leakage Current CS=Vin or OE=Vin or WE=VIL, 
VouTt=Vss to Vcc 


Average Operating Current Icc Min. Cycle, 100% Duty | 12ns_ ns 


CSV, lour=0 mA ee} TR 

_ WE=ViL or Vee Sele 

is ese n.cpee 

Fleece [| |* | 
VIN 2 Vec-0.2V or ViIN<0.2V 

plosBmA 

oe Sod ace Bae Seca 


Standby Power Supply Current 


CAPACITANCE “*(f=1MHz, Ta=25 °C) 


* Note: Capacitance is sampled and not 100% tested. 


ELECTRONICS 7 | 


KM64B4002 | BiCMOS SRAM 


AC CHARACTERISTICS 


TEST CONDITIONS 


(Ta=0 to 70 °C, Vcc=5V+10%,unless otherwise specified.) 


Input Pulse Level 0to3V 


Input and Output Timing 1.5V | 


Output Load (A) | Output Load (B) 


Dout (for tHz, tz, twHZ, tow, tOLz & toHz) 
+5V 


Reference Levels 
Output Load | 


480 Q 


DouT 
re} 


255 Q 5 pF* 


fe) 
VL=1.5V 


* Including Scope and Jig Capacitance 


KM64B4002-12 KM64B4002-13 | KM64B4002-15 
| Symbol 


PAdaress Access Time +t wa | - | @ | - | | - | 1 | ms! 
[Chip Selectto Outpt ——=SC=~“‘“rt*SCGSC*dPSC*~C*dSC(a | CY | dC | 
Output Enable to Valid Output ee 
Seeatsietows be [a 
[Output Enable to LowZ Output | tor | 0 
| Chip Disable to High-Z Output | tez |= 

es 


READ CYCLE 


Parameter | 


Output Disable to High-Z Output 


ELECTRONICS 


KM64B4002 — BiCMOS SRAM 


WRITE CYCLE 


KM64B4002-12 | KM64B4002-13 KM64B4002-15 
Parameter Symbol 


Write Cycle Time a anes 
Chip Select to End of Write | tow | 
Address Set- le Time Mae 


ous o Wee Tine Oven | tow 
Data Hold rom Wie Time [ton 
[End Wit to Output LowZ | tow 


| ELECTRONICS | 3 


Bye 


KM64B4002 BiCMOS SRAM 


TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (WE=vin) 


a ty ae nO 
Magee? tn | 
taa— aan . Hl tHZ(3,4,5)—> ns 


s Wt” 1 
| | | a tLz (4,5) —> = tOHE 
« Tt tm 


tOLZ | 
Data Out ee WAKA Data Valid 


NOTES (READ CYCLE) 

. WE is high for read cycle. | 

. All read cycle timing is referenced from the last valid address to the first transition address. 

. tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VOH or Vox levels. | 

. At any given temperature and voltage condition, thz(max.) is less than ttz(min.) both for a given device and from 
device to device. 

. Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 
tested. 

. Device is continuously selected with CS =ViL 

. Address valid prior to coincident with CS transition low. 


(ep) on — ON — 


co N 


For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 


TIMING WAVEFORM OF WRITE CYCLE(1) (E Clock) 


WC | 
oF i NNANAAANNANANANI 
cs Wii "Wn 


High-Z . 
Data In ——- ESR: 


tOHZ (6)- tow 
oatacur  ORNRERRRNRRRRRRRREKKXIN shZ@ LTT 


Address 


: et! Bee 234 
5 ee ae a 
2 ee ay oF are 
ES ae ah. 
i . “yn BS, 


ELECTRONICS 


KM64B4002 BICMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (E Low Fixed) 


Address ee ey 
cS VA 


tAS (4) tWP (2)° tOH 


WF — WN 


tWHZ (6,7) 
pas our TXT MERRENY- —" HOKION 


NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. A write occurs during the overlap of alow CS and alow WE. Awrite begins at the latest transition among CS 
going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tcw is measured from the later of CS going low to end of write. 

. tas is measured from the address valid to the beginning of write. 

5. twR is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE 
going high. 

6. If OE.CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 

7. For common 1/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When CS is low: I/O pins are in the output state. The input signals in the opposite phase leading to the output 

should not be applied. . 


fh 


FUNCTIONAL DESCRIPTION 


pcs | we | oe | Mode | von | Supply Current 
L 
ee ee ee E 


Note : X means Don't Care. 
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ELECTRONICS 


ay ds 5 ; Ves 
4 com 4 " I 


1M x 4 Bit High-Speed CMOS Stat. 


FEATURES 


¢ Fast Access Time 12,15,20 ns(Max.) 
«Low Power Dissipation... - 
Standby (TTL) :50 mA(Max.) 
. ~* (CMOS): 10 MA(Max.) 
Operating KM644002A-12 : 180 mA(Max.) 
— s  KM644002A-15.: 170 mA(Max.) 
.. KM644002A220 2 160 mA(Max.) 
¢ Single 5V+10% Power Supply . 
¢ TTL Compatible Inputs and Outputs 
* 1/0 Compatible with 3.3V Device 
« Fully Static Operation . 
-No Clock or Refresh required 
¢ Three State Outputs... . te 
¢ Standard Pin Configuration 
KM644002AJ: 32-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Ao 

Ai 

A2 

aa g -MEMORY ARRAY 
8 

A4 = +) 512 Rows 

AS fa -2048x4 Columns... 


Column Select 


AAAKAAARAAA 


{ 


ic RAM 
GENERAL DESCRIPTION | 


. _< Pre-charge Circuit : 


VO Circuit t 


Ag Ai0A11 A12 A13 Ai4 Ats5 A16 A17 A18 A19 


| AoA | Address Inputs 


Out Ene 
1 VO1-VO4 Data Inputs/Output 
: Power (+5V) 


Preliminary 


CMOS SRAM 


The KM644002A is a 4,194,304-bit high-speed Static 


_.. Random Access Memory organized.as 1,048,576 words 


by 4 bits. : 3 
The KM644002A uses four common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 

The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 


-.» The KM644002A is packaged in a 400 mil 32-pin plastic 


SOJ. 


PIN CONFIGURATION(TOP VIEWS) 


_ WE 


Write Enable | 


Chip Select 


Vcc | 


. 


<<, 


ELECTRONICS 


Preliminary 


KM644002A CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * 


-0.5 to 7.0 
-0.5 to 7.0 


ASN NARA GR” a 
= -65 to 150 he. 86 | 
bees’ 0 to 70 pes 


* Stresses greater than those listed. under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


Power Dissipation 
Storage Temperature 
Operating Temperature 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70 °C) 


Supply Voltage 
Ground 


Input High Voltage 
Input Low Voltage 
* Vit(Min.)= -2.0V ac (Pulse Width<10 ns) for I<20 mA 


ee j= Vcc+2.0V ac (Pulse Width<10 ns) for I<20 mA 


DC AND OPERATING CHARACTERISTICS 


(Ta=0 to 70 °C, Vcc=5V+10%, unless otherwise specified) 


Input Leakage Current Vin=Vss to Vcc ae es 


Output Leakage Current CS=Vin 
VouTt=Vss to Vcc 


Average Operating Current Min. Cycle, 100% Duty 
CS=Vit, lout=0 mA, 
VIN = ViH or VIL 


lee 
Vins0.2V or VIN 2 Vcc-0.2V 
ee re ae ee 


CAPACITANCE (f=1Muz, Ta=25 °C) 


Input Capacitance Vin=OV 


“Input/Output Capacitance Vvo0=0V 


ELECTRONICS ane 


Preliminary 


KM644002A CMOS SRAM 


AC CHARACTERISTICS 
TEST CONDITIONS 


(Ta=0 to 70 °C,Vcc=5V+10%,unless otherwise specified.) _ 
| _ Parameter a | 


Input Pulse Level 


Input and Output Timing 
Reference Levels | | 
Output Load | - - | : ae See below 
Output Load (A) Output Load (B) 
Dout (for toLz, toHz, tHz, tLz, tow & twz) 


+5V 


480 2 


5 pF* 


@) 
Vi=1.5V 


* Including Scope and Jig Capacitance | 


READ CYCLE | 


Parameter ; | 

- Read Cycle Time a 7 P| 
Chip Select to Output 

| Output Enable to Output 


1 


Output Enable to Low-Z Output 


| Chip Enable to Low-Z Output tz 
Output Disable to High-Z Output 
Chip Disable to High-Z Output 


Output Hold from Address Change 


238 


Preliminary 


KM644002A CMOS SRAM 


WRITE CYCLE 


Data to Write Time Overlap 
Data Hold from Write Time 


End Write to Output Low-Z 


TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=Vit, WE=Vin) 


Address 


Data Out Previous Data Valid Data Valid 


ELECTRONICS 


Preliminary 


KM644002A ts CMOS SRAM 


TIMING WAVEFORM OF READ CYCLE(2) (WE=vin) 


tRC 


Address 


s Wi 


one | i 


CTA TTL 
tLz (4,5)—>| + —10e—+ 


OE ANNUAANNANNANUANANI Of ee, TT 
ou “et aaah 

NOTES (READ CYCLE) | 

1. WE is high for read cycle. 

2. Ail read cycle timing is referenced from the last valid address to the first transition address. 

3. thz and tonz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 


to VOH or Vo levels. 

At any given temperature and voltage condition, tyz(max.) is less than tiz(min.) both for a given device and from 
device to device. 

Transition is measured +200 mV from steady state voltage with Load(B). This p Parana! is sampled and hot 100% 
tested. 

Device is continuously selected with CS =Vit 

Address valid prior to coincident with CS transition low. 

For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 


> 


vi 


OND 


TIMING WAVEFORM OF WRITE CYCLE(1) (GE Clock) 


twe 


OE =——— AAAS 
cs re LLLLLLLLLL LL LLL 


WE | 
— paeene one 


Data In 


<——tOHzZ (6) — tow 


Data Out ee ——— WAX 


depen gh Sa a oe 

tO One ee YD Tyee S 

wba OE ee ; 2 40 
EAA oon Deg” ee a 


ELECTRONICS 


Preliminary 


KM644002A CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (GE Low Fixed) 


twc 


Address ee) 


cs WM TTT 


tAS (4) tWP (2) tOH 


we ANN 


cainour  PETTTTKRRR KK —" AWAA CAHN 


NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of alowCS and alow WE. Awrite begins at the latest transition among CS 
going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tcw is measured from the later of CS going low to end of write. 

4. tas is measured from the address valid to the beginning of write. 

5. twR is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE 
going high. 

6. If OE.CS and WE are in the Read Mode during this period, the 1!/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When CS is low: I/O pins are in the output state. The input signals in the opposite phase leading to the output 
should not be applied. 


FUNCTIONAL DESCRIPTION 


pcs | we | oe | Mode | Pin | Supply Current 
pou | x | x | Not select | ighz | ts toes 
pt | HW | HW | Outputbisabie | Highz | too 
ee De See A 
pe rte ce 


Note : X means Don't Care. 
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kMm644002/ KM644002L 


1M x 4 Bit ( With OB) High- Speed C CMOS Static RAM 


FEATURES 


e Fast Access Time 17,20,25 ns(Max.): 
e Low Power Dissipation  .  —s.—«g. 
Standby (TTL) : 60 mA(Max.) 
~ (CMOS):10 mA(Max.) 
| ‘500pnA(max.)-L Ver eS 
Operating KM644002/L-17 : 170 mA(Max.) |. 
-KM644002/L-20:: 150 mA(Max.) 
KM644002/L-25 : 130 mA(Max.) 
* Single 5V+10% Power Supply 
* TTL Compatible Inputs and Outputs 
¢1/O Compatible with 3.3V Device 
¢ Fully Static Operation __ 
- No clock or Refresh required 
* Three State Outputs: 
¢ Low Data Retention Voltage :2V(Min.)-L Ver. Only 
¢ Standard Pin Configuration 
KM644002J/LJ : 32- SOJ- 400 
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GENERAL DESCRIPTION | 


The KM644002/L is a 4,194,304-bit high-speed Static 


. . Random Access Memory organized as 1,048,576 words 


by 4 bits. 


~The KM644002/L uses four common input and output 


lines and has an output enable pin which operates 
faster than address access timeat read cycle. 


The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 


technology. It is particularly well suited for use in 
high-density high-speed system applications. 

The KM644002/L is packaged in a 400 mil 32-pin plastic 
SOU. 


PIN CONFIGURATION(TOP ViEW) 


Fie [Finan 
| WE | Write Enable 
| cS | Chip Select 
| OE | Output Enable 
[Veo [Power 6) 


KM644002/KM644002L , CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * ae 


|PowerDissipation = | PCT OC«idrC( 
C 


Storage Temperature -65 to 150 
Operating Temperature 0 to 70 


* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70°C) 


Input Low Voltage 


* ViL(Min.)= -2.0V ac (Pulse Widths10 ns) for 1<20 mA 
** Vin(Min.)= Vcc+2.0V ac (Pulse Widths10 ns) for I<20 mA 


DC AND OPERATING CHARACTERISTICS 


(Ta=0 to 70 °C, Vcc=5V+10%, unless otherwise specified) 


Output Leakage Current 


ito) 6 |: CS=Vin or OE=Vin or WE=Vit, 


a 
he 


VouTt=Vss to Vcc 


2 
Icc | Min. Cycle, 100% Duty liz7ns | - | 170 
20 ns_| 
VOL 
VOH 


Average Operating Current 


Standby Power Supply Current 


TS2Vcc-0.2V, f=OMHz | - | - | 40 | mA 
Vin > Voc-0.2V or ViNsO.2V| L-Ver| = 

| Vor | toussma TL 

| Vow | tonama | | 

| Vor | tonto Ts 


Note *: Temp. = 25°C, Vcc=5V+5% 


Output Low Voltage 
Output High Voltage 


CS=Vit, loutT=0 mA ae ee 
VIN = ViH or VIL ee a ee 
PeS=Vin, Min. Gye | «do | mA 
[mA | 
V 
V 


CAPACITANCE *(t=1MHz, Ta=25 °C) 


Input/Output Capacitance Vvo=0V 


* Note: Capacitance is sampled and not 100% tested. 
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ELECTRONICS 


KM644002/KM644002L — ... CMOS SRAM 
AC CHARACTERISTICS 
TEST CONDITIONS 


({Ta=0 to 70 °C,Vcc=5VL10%,unless otherwise specified.) 


> Parameter | ae is ___ Value | 


Input Pulse Level | | | 0 to3V 


| 
: 


Input and Output Timing 1.5V 
Reference Levels 7 | 
Output Load (A) Output Load (B) 
(for tHz, tLz, twHz, tow, toLz & toHz) 


+5V 


480 Q 


5 pF* 


KM644002-17 KM644002-20 KM644002-25 
KM644002L-17 KM644002L-20 KM644002L-25 


Read Cycle Time 


Address Access Time 


Chip Select to Output 
_{ Output Enable to Valid Output 


Chip Select to Low-Z Output 
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ELECTRONICS 


KM644002/KM644002L CMOS SRAM 


WRITE CYCLE 


Parameter 


KM644002-17 KM644002-20 KM644002-25 
Symbol KM644002L-17 KM644002L-20 KM644002L-25 


[chip Selectio Endotwrte | tow | 12 
fAdcress Setup Time =| ws «| 0 _| 
Paddress Vaidto Endofwrie | ww | 12 | 
Write Pulse Width(OE High) twP 
Write Recovery Time twR 


Write to Output High-Z 


TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=Vi, WE=Vin) 


Data Valid 


Data Out Previous Data Valid 


PSnmsuncg | 7 ne 245 
ELECTRONICS | se a 


KM644002/KM644002L —.. CMOS SRAM 


TIMING WAVEFORM OF READ CYCLE(2) (WE=vin) . 
nna = ae Gs ee | 
a are , ; 


cS NANNUNANUUUNNNNN THT, 
- . tLz (4, 5) toHz 
OE a 


Data Qut a — WV Data Valid AY 


Vec Supply 


~ Current 


NOTES (READ CYCLE) 

. WE is high for read cycle. 

. All read cycle timing is referenced from the last valid address to the first transition address. 

. tz and tonz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VOH or VoL levels. | | 

. At any given temperature and voltage condition, tyz(max.) is less than tLz(min.) both for a given device and from 
device to device. 

. Transition is measured +200 mV from steady state ee with Load(B). This parameter is sampled and not 100% 
tested. | 

. Device is continuously selected with CS =ViL 

. Address valid prior to coincident with CS transition low. 

For common !/O applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 


N OD on Op — 


"OO 


TIMING WAVEFORM OF WRITE CYCLE(1) (E Clock) 


twc 


Address a 


Se MEE NSERC (5) 


OE LULLLLLLLLLLLL Lf WAAAY 
cs TA ALLPIILLEL/LLLLLLL 


tas (4 twP er 
WE 
High-Z 
Data In Faget 
—— tOHZ (6) 


Data Ou TN _— — 


KM644002/KM644002L CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (E Low Fixed) 


twc 


Address fh 
cs (AAAS LLLLLLLLLLLLLLLLL 


tAS (4) tWP (2) tOH 


We ANN 


camo TXVANERVAVANEREXNXNIRERENE 


NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of alowCS andalow WE. Awrite begins at the latest transition among CS 
going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tcw is measured from the later of CS going low to end of write. 

. tas is measured from the address valid to the beginning of write. 

5. twR is measured from the end of write to the address change. tWR applied in case a write ends as CS, or WE 
going high. 

6. If OE.CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during. read 
and write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When C$ is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output 

should not be applied. 


(10) (9) 


OOM 


pay 


FUNCTIONAL DESCRIPTION 


sb, IsB1 
Output Disable High-Z Icc 


Ai 
a 


Note : X means Don't Care. 
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ELECTRONICS 


KM644002/KM644002L —. CMOS SRAM 


DATA RETENTION CHARACTERISTICS*(Ta=0 to 70 °C) 


—__Paremetr____ | Symbol _1_Test Gone fn ee | Unt 
csevecoay —___{_2 {ss _|_v_ 
Data Retention Current _vor_| eS OV, TEaveCo. 2V 

Data Retention Set-up Time | tson | See Data Retention a a are ae 
Recovery Time | _twon | Wavoforms(blow 


* L-Version Only. 


DATA RETENTION WAVEFORM 1 (C5 Controlled) 


tSDR Data Retention Mode tRDR 


Vcc 


4.5V 


2.2V 


VDR 


cs : CS 2 Vcc-0.2V 
GND 00 crrrvrevrereeveeefeeeeseeserensmansnneceneeseneetanauunteeeeeeeanet isnt onnavannrntinretetasnneneeeeneesauasssnneesceraanananasannanerennseeeeeseerseaanaata 


ELECTRONICS 


KM68B4002 


BiCMOS SRAM 


512K x 8 Bit High Speed BICMOS Static RAM 


FEATURES 


¢ Fast Access Time 12,13,15 ns(Max.) 
¢ Low Power Dissipation 
Standby (TTL) :60mA(Max.) 
(CMOS): 30 mA(Max.) 
Operating KM68B4002-12 : 195 mA(Max.) 
KM68B4002-13 : 195 mA(Max.) 
KM68B4002-15 : 190 mA(Max.) 
* Single 5V+10% Power Supply 
¢ TTL Compatible Inputs and Outputs 
¢ Fully Static Operation 
-No Clock or Refresh required 
¢ Three State Outputs 
¢ Standard Pin Configuration 
KM68B4002J: 36-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Pre-charge Circuit 


MEMORY ARRAY 


A4 3 512 Rows 
AS : 1024x8 Columns 


se a Data VO Circuit 
Os Bs Control Column Select ] 
7 \ 
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GENERAL DESCRIPTION — 


The KM68B4002 is a 4,194,304-bit high-speed Static 
Random Access Memory organized as 524,288 words 
by 8 bits. 

The KM68B4002 uses eight common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 

The device is fabricated using Samsung’s advanced 
BiCMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 

The KM68B4002 is packaged in a 400 mil 32-pin plastic 
SOU. 


PIN CONFIGURATION(TOP VIEW) 


| Pin Function 
| OE | OutputEnable 
Vss 


| vss | Ground 


ai” 
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KM68B4002 BiCMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * 


Volege on a Pin Relative to — 


Voltage on Vcc Supply Relative to Vss -0.5 to 7.0 
| Power Dissipation as 


Storage Temperature _ -65 to 150 


Operating Temperature 


* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section.of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70°C) 


* Vit(Min.)= -2.0V ac (Pulse Widths10 ns) for I<20 mA 
** ViH(Min.)= Vcc+2.0V ac (Pulse Widths10 ns) for Is20 mA 


DC AND OPERATING CHARACTERISTICS 
(TA=0 to 70 °C, Vcc=5V+10%, unless otherwise specified) 


Symbol Test Condition 
Input Leakage Current 


pie Vin=Vss to Vcc 
Output Leakage Current ial CS=Vi or OE=Vin or WE=Vi, 
Average Operating Current ie Min. Cycle, 100% Duty 


VouTt=Vss to Vcc 
CS$=Vit, lour=0 mA 
Standby Power Supply Current 
IsBt ee 0 MHz | 
| Vin 2 Voc-0.2V or Vins0.2V 


Output Low Voltage ToL=8 mA 
Output High Voltage 


CAPACITANCE *(=iMHz Ta=25 °C) 


input Capadtance_ on 


* Note: CApaciAnee | is sampled and not 100% tested. 
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ELECTRONICS 


KM68B4002 BiCMOS SRAM 


AC CHARACTERISTICS 
TEST CONDITIONS 


(Ta=0 to 70 °C, Vcc=5V+10%,unless otherwise specified.) 


Parameter 


Input Pulse Level 
Input Rise and Fall Time 
Input and Output Timing 


Reference Levels 


Output Load 


Output Load (A) | Output Load (B) 
DouT (for tHz, tLz, twHz, tow, toLz & toHz) 
+5V 
480 Q 
Dout 
oO 
VL=1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


KM68B4002-12 | KM68B4002-13 | KM68B4002-15 
Parameter Symbol 
a an Sos Sn 


a 


Chip Select to Output 
Output Enabl Enable to Valid Output 
Chip Select to Low-Z Output 


Output Enable to Low-Z Output | torz 
Chip Disable to High-Z Output | tuz 


Output Disable to High-Z Output 
Output Hold from Address Change 


ELECTRONICS 


KM68B4002 BiCMOS .‘SRAM 


WRITE CYCLE 


Twit RecoveryTime | wa 0 
FWite to Output High Z| twa | 

'DatatoWite Tine Overap | ww |e |-| e | -| 7 | - [rs 
[Data Hod fom Wite Tine [ww [0 [| 0] 

fend Wite to Ouputtowz | wow | 3 | - | 8 | - | 3 | - [rs 


ELECTRONICS 


KM68B4002 — BiCMOS SRAM 


TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (WE=vin)_—- 


a 
Address | aa ae, 


taa———>| a 


cS NNNANAAARUNANN A MLLLLLLLLLLLL LL 
tLz Oe: | _- tOHZ 
OE AO MMMM LL 


tOLZ° 
Data Out os TW Datavatid AX) 


NOTES (READ CYCLE) 

. WE is high for read cycle. 7 

. All read cycle timing is referenced from the last valid address to the first transition address. 

. tyz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VOH or VoL levels. —— 

. At any given temperature and voltage condition, tyz(max.) is less than tLz(min.) both for a given device and from 
device to device. ! | 

Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 

tested. | 

Device is continuously selected with CS =Vit 

Address valid prior to coincident with CS transition low. 

For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 


> ON fF WN 


o™ 


TIMING WAVEFORM OF WRITE CYCLE(1) (E Clock) 


OE LLLLLLLL/LLLL SL) A 
cs (AAAS 


tAs (4) tWP (2) 


WE \\\\ 


High-Z 
Data In ( t—“‘—si‘CSsSCSCS 


tOHZ (6) tow 


rom amm00,0,0.00.0.0,0,0,0,0.0,0,0,0,0,0,0,0,0,0.0,0 ae WAAAAAXX 


aaa Te oan 
: Per vat on 
ra Sy te say 
whet ye a 
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ELECTRONICS 


KM68B4002—_y BiCMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) GE Low Fixed) 


twc 


cs TO TTT 


tAS (4) : —— tWP (2) —— tOH 


WE | al | \\\\ | 

Data In he High Z == {DH 

Sm SOKA) iam ce 
NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition panies: 

2. Awrite occurs during the overlap of alow CS and alow WE. Awrite begins at the latest transition among CS 
going low. and: WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tcw is measured from the later of CS going low to end of write. 

4. tas is measured from the address valid to the beginning of write. 

5. twR is measured from the end.of write to the address change. twrRr applied in case a write ends as cy, or WE 
going high. 

6. If OE,CS and WE are in 1 the Read Mode during this period, the !/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary coma read 
and write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When CS is low: {/O pins are in the output state. The ore see in the opposite phase leading to the output 
‘should not be applied. 


FUNCTIONAL DESCRIPTION 


Der [we [oe | wee [orm] ay om 
ae 
et ae cee 
a ee ee eee 
ete] oe 


Note : X means Don't Care. 
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ELECTRONICS 


KM684002A . 


Preliminary 


CMOS SRAM 


512K x 8 Bit High Speed CMOS Static RAM 


FEATURES 


¢ Fast Access Time 12,15,20 ns(Max.) 
¢ Low Power Dissipation 
Standby (TTL) :50mA 
(CMOS): 10 mA 
Operating KM684002A-12 : 200 mA(Max.) 
KM684002A-15 : 190 mA(Max.) 
KM684002A-20 : 180 mA(Max.) 
¢ Single 5V+10% Power Supply 
¢ TTL Compatible Inputs and Outputs 
° 1/0 Compatible with 3.3V Device 
* Fully Static Operation 
-No Clock or Refresh required 
* Three State Outputs 
¢ Standard Pin Configuration 
KM684002AJ: 36-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Pre-charge Circuit 
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A2 y 
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GENERAL DESCRIPTION 


The KM684002A is a 4,194,304-bit high-speed Static 
Random Access Memory organization as 524,288 
words by 8 bits. 

The KM684002A uses eight common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 

The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 

The KM684002A is packaged in a 400 mil 32-pin plastic 
SOJ. 


PIN CONFIGURATION(TOP VIEW) 


| Ac-Aie | Address inputs 


Address Inputs 


| WE | WriteEnable 
| OF | OutputEnable 


Power (+5V) 


a” 
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Preliminary 


KM684002A CMOS SRAM 


ABSOLUTE _MAXIMUM_RATINGS * _ 


ec a 
ii Cae OS aes ENCE 
a oe TT 
[operating Temperature ST || 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70°C) 


* Vit(Min.)= -2.0V ac (Pulse Width<10 ns) for I<20 mA 
** ViH(Min.)= Vcc+2.0V ac (Pulse Widths10 ns) for I<20 mA | 


DC AND OPERATING CHARACTERISTICS | 


(Ta=0 to 70 °C, Vcc=5V+10%, unless otherwise specified) 


[ten “mba | TeniGandion iY wn | we 
frswtaasecwee | w [Weevewvee a a 


Output Leakage Current CS=ViH 
Vout=Vss to Vcc 


Average Operating Current Min. Cycle, 100% Duty © 
CS=Vit, lout=0 mA, 

Vin = Vitor VIL 
CAPACITANCE Bist Ta=25 °C) 


CS=Vin, Min. Cycle 
Input/Output Capacitance — Vvo=0V 


Standby Power Supply Current 
CS$2Vcc-0.2V, f=0 MHz 
Vins0.2V or Vin 2 Vcc-0.2V 


Output High Voltage | Vow | toneama 
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ELECTRONICS 


Preliminary 


KM684002A CMOS SRAM 


AC CHARACTERISTICS 
TEST CONDITIONS 


(Ta=0 to 70 °C,Vcc=5V+10%,unless otherwise specified.) 


Parameter 


0 to3V 


Input and Output Timing 1.5V 
Reference Levels 


Output Load See below 
Output Load (A) Output Load (B) 
DoutT (for toLz, tOHZ, tHz, tow, tLz & twz) 
+5V 
Zo=50Q 
480 Q 
Dout 
fe) 


255 O 5 pF 
.@) 
Vi=1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


Read Cycle Time 


Address Access Time 
Chip Select to Output 


Output Enable to Output 
Output Enable to Low-Z Output 


Chip Disable to High-Z Output 
Output Hold from Address Change 


ELECTRONICS 


oe Preliminary 
KM684002A CMOS SRAM 


WRITE CYCLE 


Write to Output High-Z 


Data to Write Time Overlap 


Data Hold from Write Time 
End Write to Output Low-Z tow 


TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=Vi_, WE=Vin) 


Address 


Data Out Previous Data Valid Data Valid 


ELECTRONICS 


Preliminary 


KM684002A CMOS SRAM 


TIMING WAVEFORM OF READ CYCLE(2) (WE=vin) 


tRC 


Address 


cs Wii TTT 


OF UNA TTT 


High-Z VVVY 


Data Out WAY Data Vaid XY 


NOTES (READ CYCLE) 

_ WE is high for read cycle. 

. All read cycle timing is referenced from the last valid address to the first transition address. 

. tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VOH or Vot levels. 

. At any given temperature and voltage condition, thz(max.) is less than tLz(min.) both for a given device and from 
device to device. 

. Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 
tested. 

. Device is continuously selected with CS =ViL 

. Address valid prior to coincident with CS transition low. 

For common |/O applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 


Qnmo— 


ep) On > 


CN 


TIMING WAVEFORM OF WRITE CYCLE(1) (OE Clock) 


tWR (5) 


OE ALLL LLL LLL Lf AU 


cs NAAUURUALTRNARAN CIE, 


tAS (4) |} twyp (2) 


High-Z 
Data In eneianucenanet 


tOHZ (8) 


pata out XXXXXKXXXXXAKMXXX KAA ee YOOX XXX 


a” 
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Preliminary 


KM684002A — CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (E Low Fixed) 
We 


<« WW TT 


tas (4) > een (eye tOH 
WE ANN! 


High-Z 


tDH 


a 
erie HC UNOKOKOON OE HohZ@ tow yyy 


NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. A write occurs during the overlap of alow CS andalow WE. Awrite begins at the latest transition among CS 
going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twP is measured from the beginning of write to the end of write. 

3. tcw is measured from the later of CS going low to end of write. 

4. tas is measured from the address valid to the beginning of write. 

5. twr is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE 
going high. 

6. If OE.CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When CS is low: I/O pins are in the output state. The input signals in the opposite phase leading to the output 
should not be applied. 


Data In 


FUNCTIONAL DESCRIPTION 

YO Pin Supply Current 

ee os ae eT ae 

a H Output Disable High-Z Icc 
Top] 


DouT icc 
ee | Dw loc 
Note : X means Don't Care. 
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ELECTRONICS 


KM684002/KM684002L 


~ CMOS SRAM 


512K x 8 Bit High-Speed CMOS Static RAM 


FEATURES 


¢ Fast Access Time 17,20,25 ns(Max.) 
¢ Low Power Dissipation 
Standby (TTL) :60mA(Max.) 
(CMOS):10 mA(Max.) 
500uA(max.)-L Ver 
Operating KM684002/L-17 : 180 mA(Max.) 
KM684002/L-20 : 170 mA(Max.) 
KM684002/L-25 : 160 mA(Max.) 
¢ Single 5V+10% Power Supply 
¢ TTL Compatible Inputs and Outputs 
¢ 1/0 Compatible with 3.3V Device 
¢ Fully Static Operation 
- No Clock or Refresh required 
¢ Three State Outputs 
¢ Low Data Retention Voltage : 2V(Min) - L Ver Only 
¢ Standard Pin Configuration 
KM684002J/LJ : 36-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Pre-charge Circuit 


CLK GEN. 
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GENERAL DESCRIPTION 


The KM684002/L is a 4,194,304-bit high-speed Static 
Random Access Memory organized as 524,288 words 
by 8 bits. 

The KM684002/L uses eight common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 

The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 

The KM684002/L is packaged in a 400 mil 36-pin plastic 
SOU. 


PIN CONFIGURATION(TOP VIEW) 


N.C 
Ais 
AI7 
At6 
32] Ats 
OE 
1/08 
07 
VSS 
vec 
26] 06 
05 
At4 
Ai3 
At2 
Ait 
20] A10 
9] N.C 


Address Inputs 


0-A18 
Write Enable 
| cS | Chip Select 
OE 
VO1~VO8 
Vcc Power (+5V) 
Ground 


N.C 
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KM684002/KM684002L GMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* _ | saa 
Voltage on Any Pin Relative to Vss -0.5 to 7.0 
{| Voltage on Vcc Supply Relative to Vss -0.5 to 7.0 
; 7 


~ Item. 


Storage Temperature 


Power Dissipation CR ae ee ES 
_ sig | 85 t0 180 c 


* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


Operating Temperature - 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70 °C) 


v 


Vcc+0.5** 


c 
<l<|l< =. 


* ViL(Min.)= -2.0V ac (Pulse Width<10 ns) for I<20 mA 
** Vin(Min.)= Vcc+2.0V ac (Pulse Widths10 ns) for I<20 mA 


DC AND OPERATING CHARACTERISTICS 


iti Pa Min. 
Vin=Vss to Vcc -2 


| CS=ViH or OE=Vin or WE=VIL, 2 2 pA 
Vout=Vss to Vcc | 


It 

ILO 

Icc Min. Cycle, 100% Duty 17 ns 
CS=Vi, louT=0 mA | 20 ns 
VIN = ViH or VIL 

ISB 

VOL 


— 
© 
w 
~_ 
@) 
° 
e | 
2. 
= 
° 
3 


Input Leakage Current 


Output Leakage Current 


Average Operating Current 


: 
on 
] 
n 


Piss | CS=Vi Min Oycle 
CS$>Vcc-0.2V, f=0 MHz 

Vin 2 Voc-0.2V or Vins0.2V| L-Ver 
[Output Low Voltage | Vou | lou=BmA 


Output High Voltage | 7 ae 
| ? | Vont« | lont=-100nA | 3.95 


Note *: Temp. = 25°C, Voc=5V45% 


Standby Power Supply Current 


3 
> 


Test Condition 


| Min. | 
ee ce 
[wo-ov 


* Note: Capacitance is sampled and not 100% tested. 


KM684002/KM684002L CMOS SRAM 


AC CHARACTERISTICS 


TEST CONDITIONS 


(Ta=0 to 70 °C,Vcc=5V+10%,unless otherwise specified.) 


Input and Output Timing 1.5V 
fmemeetmae | 


Output Load (A) Output Load (B) 
(for tHZ, tLz, tWHZ, tow, tOLZ & toHz) 


+5V +5V 
480 Q 480 Q 
DouT DoutT 
re) re) 
255 Q == 30 pF’ 255 Q == 5 pF" 


— 
~ 


* Including Scope and Jig Capacitance 


READ CYCLE 


KM644002-17 
KM644002L-17 


Chip Select to Output 
Output Enable to Valid Output 


Chip Select to Low-Z Output 
Output Enable to Low-Z Output 
Chip Disable to High-Z Output 


Output Hold from Address Change tOH 
Chip Selection to Power Up Time tPU 
PD 


Chip Selection to Power Down Time t 
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KM684002/KM684002L GMOS SRAM 


WRITE CYCLE 


Write Cycle Time 


Chip Select to End of Write 
Address Set-up Time 


Address Valid to End of Write tAw 


Data to Write Time Overlap 
Data Hold from Write Time 
End Write to Output Low-Z 


TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=Vin, WE=Vin) 


Address 


Data Out Previous Data Valid Data Valid 


ELECTRONICS 


KM684002/KM684002L ~~ CMOS SRAM 


TIMING WAVEFORM OF READ CYCLE(2) (WE=vi) 


tRC 


Address etree 


“tAA 


cs Vy TTT 
OE ct} 


Data Out ihe OY (___Datavaiid OY 


<— tpp—> 


V6éc: Supply esse" ICG-- retro rc erect eect see ee pes aaa nn Elves Says 


Current ISB 


NOTES (READ CYCLE) 

. WE is high for read cycle. 

. All read cycle timing is referenced from the last valid address to the first transition address. 

. tz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 


Ohm — 


to VOH or VoL levels. 
. At any given temperature and voltage condition, thz(max.) is less than tLz(min.) both for a given device and from 
device to device. . 
Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 
tested. 
Device is continuously selected with CS =Vit 
Address valid prior to coincident with CS transition low. 
For common 1/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 


Bo 


On 


cea ee 


TIMING WAVEFORM OF WRITE CYCLE(1) (E Clock) 


aca nSe RRR OY (5) 


OF PLLLLLLL EEL ILS WAAAY 
cs TMT BELLLELLLLLLLLLLLL- 


tAS (4) twP (2 


WE \A\\ 
| High-Z 
Data In ee ee es 


tOHZ (6) —— tow — 


pata out XXX AY a A 


«am 
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KM684002/KM684002L GMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (E Low Fixed) — 


Address — 


cs 


tAS (4) twP (2) — tOH — 


WE. | \\\h 


pata oot XXX —" CXR 


NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of alowCS and alow WE. Awrite begins atthe latest transition among CS 
going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tcw is measured from the later of CS going low to end of write. 

4. tas is measured from the address valid to the beginning of write. 

5. twr is measured from the end of write to the address change. twa applied in case a write ends as CS, or WE 
going high. 

6. If OE.CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high ineeanes state. 

9. Dout is the read data of the new address. 

10. When C&S is low: I/O pins are in the output state. The input signals in the opposite phase leading to the agp 
should not be applied. 


FUNCTIONAL DESCRIPTION 


E | Mode | vO Pin Supply Current 
_High-Z 


Output Disable 


E 


Note : X means Don't Care. 


ELECTRONICS 


KM684002/KM684002L CMOS SRAM 


DATA RETENTION CHARACTERISTICS*(Ta=0 to 70 °C) 


Symbol Test Condition p Min | Max | unit_| 


Vcc for Data Retention VpDR CS$2>Vcc-0.2V 
Vcc=3.0V, CS>Vcc-0.2V 
VinzVcc-0.2V or ViIN<O0.2V 


Data Retention Set-up Time See Data Retention 
Wave forms(below) 


* L-Version Only. 


Data Retention Current 


DATA RETENTION WAVEFORM 1 (C5 Controlled) 


tSDR Data Retention Mode tRDR 
Vcc 


4.5V 


Z0oM 


VoDR 


CS CS > Vcc-0.2V 
GND Ee 
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VO1 


KM616B4002. 


‘BICMOS SRAM 


256K x 16 Bit High-Speed BiCMOS Static RAM 


FEATURES 


¢ Fast Access Time 12,13,15 ns(Max. ) 
* Low Power Dissipation = 
Standby (TTL): 60 mA(Max.) 
(CMOS) : 30 mA(Max.) 
Operating KM616B4002-12 : 270 mA(Max.) 
KM616B4002-13 : 265 mA(Max.) 
: KM616B4002-15 : 260 maar) 
° Single 5V+10% Power Supply 
* TTL Compatible Inputs and Outputs 
¢ Fully Static Operation 
-No Clock or Refresh required 
* Three State Outputs 
¢ Data Byte Control: CB : 1/01~1/O8 
UB : 1/O9~1/016 
* Standard Pin Configuration 
KM616B4002J : 44-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Pre-charge Circuit 


MEMORY ARRAY 
512 Rows 


Row select 


512x16 Columns 


~/O8 KT a VO Circuit 
. on Column Select 


VOo-vO16 Slim | 
ANG AG ANG ANS ANG ANS AS ANG AN 


Ag A10 Att At2 A13 At4 Ais At6é A17 


vec 
Vss 


GENERAL DESCRIPTION 


The KM616B4002 is a 4,194,304-bit high-speed Static 


Random Access mee organized as 262,144 words 


by 16 bits. . 

The KM616B4002 uses. 16 common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. Also it 
allows that lower and upper byte access ey data byte 
control(UB,LB). 

The device is fabricated using Samsung's savaness 


BiCMOS process and designed for high-speed circuit 


technology. It is particularly well suited for use in 
high-density high-speed system applications. 

The KM616B4002 is packaged in a 400 mil 44-pin 
plastic SOJ. 


PIN CONFIGURATION(TOP VIEW) 


144} A17 
Ai6 
A1s 
OE 
UB 
[B 
1/016 
1/015 
1/014 
1/013 
Vss 
Vcc 
1/012 
VO1W1 
O10 
1/09 
N.C 
Al4 
A13 
At2 
Ait 
Ato 


| PinName | Pin Function 


Write Enable 


| CS | Chip Select 
| OE | Output Enable 
| TB | Lower-byte Control(I/O1 ~I/O8) 


Upper-byte Control(i/O9~1/O16) 


1/01~1/016 Data Inputs/Outputs 
| vec | Power(#5V) 
a Ground 


No Connection 


NMS UNG > 
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KM616B4002 | BiCMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * 


Voltage on Vcc Supply Relative to Vss Vcc 

| Power Dissipation Po_ 
. 

C 


p 


D 
TA 
* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


Storage Temperature 


Operating Temperature 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70°C) 
v 
et oe one Se 
Voc+0.5** 
V 


Input Low Voltage | ee a ee ae 


* ViL(Min.)= -2.0V ac (Pulse Widths10 ns) for |<20 mA 
** Vin(Min.)= Vcc+2.0V ac (Pulse Width<10 ns) for 1<20 mA 


DC AND OPERATING CHARACTERISTICS 


(TA=0 to 70 °C, Vcc=5V+10%, unless otherwise specified) 


Output Leakage Current CS$=Vin or OE=ViH or WE=VIL, 


VouTt=Vss to Vcc 


Average Operating Current Min. Cycle, 100% Duty, 
CS=Vit, lout=0 mA 
WE=Vit or WE=OE=VIH 

Standby Power Supply Current CS=Vin, Min. Cycle 


CS>Vcc-0.2V, f=0 MHz 
VIN > Voc-0.2V or ViN<0.2V 


Output Low Voltage _ | Vo. | loL=8 mA 
Output High Voitage | Von lOH=-4 MA 


| Input Leakage Current 
ILO 
Icc 
ISB 
ISB1 
VOL 
VOH 


CAPACITANCE *(t=1MHz, TA=25 °C) 


Item Symbol 


* Note: Capacitance is sampled and not 100% tested. 
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M616B4002 BiCMOS SRAM 


AC CHARACTERISTICS 
TEST CONDITIONS 


(TA=O to 70 °C,Vcc=5V+10%,unless otherwise specified.) 


‘Input Pulse Level _ 0 to3V | 


‘Input and Output Timing | 1.5V 
Reference Levels _ | . 


Output Load (A) - Output Load (B) 


-.. Parameter 


DoutT (for tHz, tLz, twHz, tow, toLz & toHz) 
. +5V 
480 2 
DoutT 
255 Q 5 pF* 
fe) 
Vi=1.5V 


* Including Scope and Jig Capacitance 
READ CYCLE 


KM616B4002-15 | 50 


| 
— 


1 


5 


wk fk 
ory On 

DP loaiTsypaits 

MDAiNni ini nin 


8 
ee 
ee! 
Ed 
Red 
me 
Oil 
aaa 
Los 
ae 
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ELECTRONICS 


KM616B4002 BiCMOS SRAM 


WRITE CYCLE 


Address Set-up Time 
Address Valid to End of Write 
Write Pulse Width(OE High) 


Write Pulse Width(OE Low) 
LB.UB valid to end of write 


Write to Output High-Z 

Data to Write Time Overlap 
Data Hold from Write Time 
End Write to Output Low-Z 


271 


Poimsung 


ELECTRONICS 


KM616B4002 ~~ BiCMOS SRAM 


TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (WE=vin) 


tac— 


adress A) 


eee 7 , Oe -tHZ (3,4,5,) 


cs TN °* TOOL 
OBI | __ feet 


{BLZ (4,5) 


oF SMM, ” daa TTT 
Data Ou — OXXXX oat vais 


NOTES (READ CYCLE) 

1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. thz and tOHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VOH or VoL levels. 

4. At any given temperature and voltage condition, thz(max.) is less than tLz(min.) both for a given device and from 
device to device. 

5, Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 
tested. 

6. Device is continuously selected with CS =Vit 

7. Address valid prior to coincident with C$ transition low. 

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. : 


TIMING WAVEFORM OF WRITE CYCLE(1) (GE Clock) 


twc 


Address i 


tWR (5) 


: LL NNAUUANAARAANAY! 
cs Wh ; TT 
_ TMM, TTT 


tas (4) tWP (2) 


WE ANN 
High-Z 


V, 
V\/\ 


VV 


Data Out [\i\ 


XXX 
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KM616B4002 | BiCMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (C5 Controlled) 


= tWwe 


tWR (5) 
cS | 


- a 777 


we  \A\AAAAAAAAAAAAAAAAAAS FITLLLLTLLLLLLLL LL 
| twHz (6) 


High-Z 


TIMING WAVEFORM OF WRITE CYCLE(3) (UBILB Controlied) 


twc 


| (MN 


ve = (Qh TTT 


High-Z (8) 


ELECTRONICS 


KM616B4002 BiCMOS SRAM 


NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. A write occurs during the overlap of alow CS and WE. Awrite begins at the latest transition among CS and WE 
going low: A write ends at the earliest transition amend: cs going mg and WE going high. twre is measured from 

- the beginning of write to the end of write. . 

3. tcw is measured from the later of CS going low to end of write. 

4, tas is measured from the address valid to the beginning of write. 

5. twR is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE going 

— high. 

6. If OE.CS and WE are in the Read Mode during this period, the ie) pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. | | 

10. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output 

should not be applied. 


FUNCTIONAL DESCRIPTION 


1/0 Pin 
WE OE Mode Supply Current 


|X _| Not Select 
X 


High-Z High-Z Icc 


H 
Read icc 


Icc 


a 


a 
a ; 
aN 
es 
3 
= 
Qo 
D 
A) 
S 
) 


z= j 
Mik 
= 
a 
7. 
N 


— 


+ 


- 


*Note : X means Don't Care. 
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KM6164002A 


Preliminary 


CMOS SRAM 


256K x 16 Bit High-Speed CMOS Static RAM 


FEATURES 


¢ Fast Access Time 12,15,20 ns(Max.) 
¢ Low Power Dissipation 
Standby (TTL) : 50 mA(Max.) 
(CMOS): 10 mA(Max.) 
Operating KM6164002A-12 : 260 mA(Max.) 
KM6164002A-15 : 250 mA(Max.) 
KM6164002A-20 : 240 mA(Max.) 
¢ Single 5Vt10% Power Supply 
¢ TTL Compatible Inputs and Outputs 
¢ //O Compatible with 3.3V Device 
¢ Fully Static Operation 
-No Clock or Refresh required 
¢ Three State Outputs 
¢ Data Byte Control: CB : I/01~1/O8 
—-UB: /O9~1/O16 
¢ Standard Pin Configuration 
KM6164002AJ : 44-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Pre-charge Circuit 


‘e = 

At ——== 

A2 > i 

A3 poms MEMORY ARRAY 
; & 512 Rows 

Ad >— 3 512x16 Columns 


/01~/08 


VO9~/O16 


GENERAL DESCRIPTION 


The KM6164002A is a 4,194,304-bit high-speed Static 
Random Access Memory organized as 262,144 words 
by 16 bits. 

The KM6164002A uses 16 common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. Also it 
allows that lower and upper byte access by data byte 
control(UB,LB). 

The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 

The KM6164002A is packaged in a 400 mil 44-pin 
plastic SOU. 


PIN CONFIGURATION(TOP VIEW) 


vec 
Vss 


| _PinName | Pin Function 
| WE Write Enable 

| OE | Output Enable 
| TB _| Lower-byte Control(I/01~1/Os) 
| UB_____|_Upper-byte Control(/O2~V016) | 


a... 
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KM6164002A. iene aie 


sachet “MAXIMUM | RATINGS * 


) _ | — : Symbol ‘Ratin 
Voltage on Any Pin Relative to Vss .-0.5 to 7.0 


Voltage on Vcc Supply Relative toVss * 0 5 to 7.0 
Power Dissipation - 


Storage Temperature | = oe | -65 to 150 
Operating Temperature | an) 0 to 70 


*. Stresses. greater than those listed under "Absolute Maximum 1 Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70 °C) 


* ViL(Min.)= -2.0V ac (Pulse Width<10 ns) for I<20 mA 
** Vin(Min.)= Vcc+2.0V ac (Pulse Width<s10 ns) for I<20 mA 


DC AND OPERATING CHARACTERISTICS 
(TA=0 to 70 °C, Nee Ie: unless otherwise specified) 


Vin=Vss to Vcc 
CS=Vin or OE=vinc or WE=ViL, 
VouT=Vss to Vcc 


Average Operating Current Min. Cycle, 100% Duty ee 


Input Leakage Current 
Output Leakage Current 


CS=Vit, lour=OmA .. -. 
VIN = ViH or VIL 


CS=Vin, Min. Cycle 
TS>Vcc-0.2V, f=0 MHz 
ee i | | Vin 2 Voc-0.2V or VINSO.2V 
Output Low Voltage car 


CAPACITANCE Pane TA=25 °C) 


ie a eS —— Test Condition 
Anput/Output Capacitance - ‘Vour= OV 


* Note: Capacitance is sampled ahd not 100% tested. - 


a 


ELECTRONICS 


Standby Power Supply Current 


Preliminary 


KM6164002A CMOS SRAM 


AC CHARACTERISTICS 
TEST CONDITIONS 


(Ta=0 to 70 °C,Vcc=5V+10%,unless otherwise specified.) 


Input Pulse Level | | 0 to3V 


Input and Output Timing 1.5V 


Reference Levels 


Output Load (A) Output Load (B) 
Dout (for tHz, tLz, twHz, tow, toLz & toHz) 
+5V 
Z0=50Q 
480 Q 


DouT 
Ri=50Q 


Vi=1.5V 7 


* Including Scope and Jig Capacitance 


READ CYCLE 


KM6164002A-12 | KM6164002A-15 | KM6164002A-20 
Parameter Symbol 


ns 


NS 


ns 


Output Enable to Output 


LB,UB Access Time 


LB.UB Enable to Low-Z Output 


Chip Disable to High-Z Output tHZ se 
Output Disable to High-Z Output | toxz | - | 


LB,UB Disable to High-Z Output tBHZ - eee 
Output Hold from Address Change 3 a 


7 ELECTRONICS 


Preliminary 


KM6164002A CMOS SRAM 


WRITE CYCLE 


Parameter 7 KM6164002A-12 | KM6164002A-15 | KM6164002A-20 
12 15 


Write Cycle Time [ee a ce. aS 
Chip Select to End of Write | 


| Write Pulse Width(OE Low) 
LB.UB valid to end of write | 


TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE(1) (Address Controlied) 
(CS=OE=Vi_, WE=Vin) 


Address 


Data Out Previous Data Valid Data Valid 


ELECTRONICS 


Preliminary 


KM6164002A CMOS SRAM 


TIMING WAVEFORM OF READ CYCLE (2) (WE=vin) 


Address Fe ee 

cs Wm” (LE 

_ Tf TTT 
ai 

ce Wt” Ty 

Data Out — OXXXK __Datavaio XXX) 


NOTES (READ CYCLE) 

1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. thz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VOH or Vot levels. 

4. At any given temperature and voltage condition, tHz(max.) is less than tLz(min.) both for a given device and from 
device to device. 

5. Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 
tested. 

6. Device is continuously selected with CS =VIL 

7. Address valid prior to coincident with CS transition low. 

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 


TIMING WAVEFORM OF WRITE CYCLE(1) (CE Clock) 


twc 


Address aes 


tWR (5) 


oF LL a NNANUNAANANRNNT 
cs ih ; TT 


— NAMNAAAAAAATAAN OS 107707007 


tas (4) tWP (2) 


WE 
Data In 


Data Out 


x_>_ 


ELECTRONICS 


Preliminary 


KM6164002A. CMOS SRAM 


| TIMING WAVEFORM OF WRITE CYCLE(2) (C5 Controlled) 


————= TW - 


Address ~ 


tWR (5) 


cs. 
| AS (4 


ie MmANNNNNNANANN mm 
mANNNANNNANANNANANNANY ATT! 


tDW 
. High-Z 


tLZ 


&ob,, ‘H i28 -  High-Z 
Data Out 


TIMING WAVEFORM OF WRITE CYCLE(3) (BIB Controlled) 


twc 


Address 


= (MN mT 


7 I 

tAS (4) Feet tBaw 
UBT | | 
PoEANNNANNANAAUANNNNANANN OO Z///U//ULIILIUD 


. H 
epee 4. chet he High-Z slat 
Data I Vo) 


Data Out 


ges Ha eA. 280 
Wee A a Se i ar 
: aaa al + fs . 
rae ys . : 


ELECTRONICS 


Preliminary 


NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2, A write occurs during the overlap of alow CS and WE. A write begins at the latest transition among CS and WE 
going low: A write ends at the earliest transition among CS going high and WE going high. twp is measured from 
the beginning of write to the end of write. 

3. tcw is measured from the later of CS going low to end of write. 

4. tas is measured from the address valid to the beginning of write. 

5. twR is measured from the end of write to the address change. twr applied i incase awrite ends as CS, or WE going 
high. 

6. If OE.CS and WE are in the Read Mode during this period, the I/O pins are in the output. low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output 
should not be applied. 


FUNCTIONAL PESCnr oN 


/0 Pin 
WE Supply Current 


Hof x tx | x | x 
Se 
Saas See 
L H L L H Read 
ae ae 
= [ow | Hon 
ae | High-Z | DN 
ii-=== 2 ae [ow [ow 


*Note : X means Don't Care. 
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AO 
Al 
A2 
A3 
A4 


AG 


A7 
Ag 
A12 
A13 


1701~1/08 


VO9~1/016 


KM6164002/KM6164002L 


FEATURES 


¢ Fast Access Time 20,25,35 ns(Max.) 
¢ Low Power Dissipation = 
Standby (TTL) : 60 mA(Max.) 
(CMOS):10 mA(Max.) 
500uA(Max.) - L-Ver 
Operating KM6164002/L-20 : 240 mA(Max.) 
| KM6164002/L-25 : 220 mA(Max.) 
KM6164002/L-35 : 200 mA(Max.) 
¢ Single 5V+10% Power Supply = 
¢ TTL Compatible Inputs and Outputs 


-¢(/O Compatible with 3.3V Devices 


¢ Fully Static Operation 

«No Clock or Refresh required 
* Three State Outputs 
¢ Low Data Retention Voltage ; 2V(Min.)- L Ver Only 
¢ Data Byte Control: LB : 1/01~1/Os 

UB : 1/O9~1/O16 
¢ Standard Pin Configuration 
KM6164002J/LJ : 44-SOJ- 400 


FUNCTIONAL BLOCK DIAGRAM 


Pre-charge Circult 


‘CLK GEN. 


‘yl 
PEELE EEE TEL 


MEMORY ARRAY 
1024 Rows 
256x16 Columns 


Row select 


WY VYIYYYY 
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CMOS SRAM 


256K x 16 Bit High-Speed CMOS Static RAM 


GENERAL DESCRIPTION 


The KM6164002/L is a 4,194,304-bit high-speed Static 
Random Access Memory organized as 262,144 words 
by 16 bits. 

The KM6164002/L uses 16 common input and output 
lines and has an output enable pin which operates 


' faster than address access time at read cycle. Also it 


allows that lower and upper byte access by data byte 
control(UB, CB). 


The device is fabricated using Samsung’s advanced 
CMOS process and designed for high-speed circuit 


technology. It is particularly well suited for use in 
high-density high-speed system applications. 

The KM6164002/L is packaged in a 400 mil 44-pin 
plastic SOU. | 


PIN CONFIGURATION(TOP VIEW) 


«am 


ELECTRONICS 


KM6164002/KM6164002L : CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * 


Voltage on Any Pin Relative to Vss -0.5 to 7.0 


Voltage on Vcc Supply Relative to Vss Pe ayeae Ta -0.5 to 7.0 pepe 
Power Dissipation | Pp | —— 


Storage Temperature -65 to 150 
Operating Temperature a ee 


* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70 °C) 


ptem | Symbot | Min | ty, | Max fit 
[Supply Votage —=«;=Ssoo~—=«Y=CiS YC 
eS A Se SE OS SS 
input High Volage [vw dv 
a ae a ee TO Se Le A SE 


* Vit(Min.)= -2.0V ac (Pulse Widths10 ns) for I<20 mA 
** ViH(Min.)= Vcc+2.0V ac (Pulse Width<10 ns) for 1I<20 mA 


DC AND OPERATING CHARACTERISTICS 
(Ta=0 to 70 °C, Vcc=5V+10%, unless otherwise specified) 


Input Leakage Current tee Vin=Vss to Vcc Le ee LA 


Output Leakage Current CS=Vin or OE=ViH or WE=Vit, 2 LA 
VouTt=Vss to Vcc 


Average Operating Current Icc Min. Cycle, 100% Duty 
CS=ViL, louT=0 mA 
VIN = ViHor VIL 


a as 
Vin 2 Vcc-O. 2V or Vins0.2V ree] or] 
Sipatowvetags [vor [teeoma Pon 
[OutputHigh Voltage | Von [toneama |e | 
RMCNEREESIE [Honi=-10QyA , 


Standby Power Supply Current 


lont=-100NA 


Note *: Temp. = 25°C, Vcc=5V+5% 


CAPACITANCE “(f=1MHz, Ta=25 °C) 


* Note: Capacitance is sampled and not 100% tested. 


ELECTRONICS -s  e = 


KM6164002/KM6164002L  . CMOS SRAM 


AC CHARACTERISTICS 
TEST CONDITIONS 


(Ta=0 to 70 °C,Vcc=5V+10%,unless otherwise specified.) 


‘Parameter 
| 0. to3V 


1.5V 

Output Load (B) — 

(for tHz, tLz, twHz, tow, toLz & toHz) 
+5V +5V 
480 Q 480 Q 

Dout 
Oo 
‘== 30 pF* 255 2 5 pF* 


* Including Scope and Jig Capacitance 


READ CYCLE 


KM6164002-20 | KM6164002-25 | KM6164002-35 
PARAMETER SYMBOL | KM6164002L-20 | KM6164002L-25 | KM6164002L-35 
| | Min | Max | Min | Max | Min | Max_| 


UNIT 
ns 


ns 


ee 


ELECTRONICS 
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KM6164002/KM6164002L CMOS SRAM 


WRITE CYCLE | 
KM6164002-20 | KM6164002-25 | KM6164002-35 
Parameter Symbol | KM6164002L-20 | KM6164002L-25 | KM6164002L-35 


i 
t 
Write to Output High-Z 
trie ' 
t 


LB.UB Valid to End of Write BW 5 
WR 

Data to Write Time Overlap 10 
Ow 


Data Hold from Write Time 
End Write to Output Low-Z 


TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=Vi_, WE=Vin) 


tee 


Address 


Data Out Previous Data Valid Data Valid 


ELECTRONICS os — 


KM6164002/KM6164002L CMOS SRAM 


TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(2) (WE=Vin) 


Address > ~ . 
cs Wit” ini 
_ Tim 


—tonz——> 


c TM nnn 
oan Herz _OW99\—ouavaia__ XO) 


NOTES (READ CYCLE) 

1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to Vou or Vot levels. 

4. At any given temperature and voltage condition, thz(max.) is less than tiz(min.) both for a given device and from 
device to device. 

5. Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sae and not 100% 
tested. 

6. Device is continuously selected with CS =Vit 

7. Address valid prior to coincident with CS transition low. 

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 


TIMING WAVEFORM OF WRITE CYCLE(1) (GE Clock) 


twc 


Address once: 


tWR (5) 


OE ——— = 
<3 | (AAA TTT 
UBILB ANWAINNAANANAAN "YT 


WE i \\\ ean 
High-Z 
Data In Ce 


Data Out 


VVVVY 
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ELECTRONICS 


KM6164002/KM6164002L CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (C5 Controlled) 


two 


ee A) 
tWR (5) 
i kg 


tas (4) 


BIB ee pe 


we \\AAAAAAAAAAAAAAAAAAA WT TTTHTTTT 
Data In Ene = (——— 
aa ign = High-Z (8) 


TIMING WAVEFORM OF WRITE CYCLE(3) (UB/LB Controlled) 


twc 


: << ioe 
UB/LB : —*" 
soMmUANNANNNANANUANAUAUNAUAN OOO ///AI//IIIIIIUEL 


; 
ELECTRONICS | | 


<M6164002/KM6164002L 


NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the iast valid address to the first transition address. 

2. A write occurs during the overlap of alow CS and WE. A write begins at the latest transition among CS and WE 
going low: A write ends at the earliest transition Bmnong oe going high and. WE going high. twp is measured from 

~ the beginning of write to the end of write. - pes 

3. tcw is measured from the later-of CS going low to end of write. 

4. tas.is. measured from the address valid to the beginning of write. 

5. twr is measured from the end of write to the address change. twR applied in case a write ends as ts, or WE going 
high. 

6. lf OE.CS and WE are in the Read Mode during this period, the 1/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 

7, For common./O applications, minimization. or elimination of bus contention conditions is necessary during read and 
write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When GS is low: I/O pins are in the output state. The input signals in the opposite phase leading to the output 

should not be applied 


FUNCTIONAL DESCRIPTION 


coe Pin 
WE ~ Mode Supply Current 
1/01 | 01-08 /O9~1/O016 


|X _| Not Select 


Output Disable High-Z a A ial 


[| Read loc 


. *Note : X means Don't Care. 
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ELECTRONICS 


KM6164002/KM6164002L CMOS SRAM 


DATA RETENTION CHARACTERISTICS*(Ta=0 to 70 °c) 


Symbo Test Condition _ Min | Max | unit_| 
Vcc for Data Retention Voc for Data Retention = | Vor CS2Vcc-0.2V 288} v_ 


Data Retention Current Vcc=3.0V, CS$>Vcc-0.2V 
yee eae 0.2V or Vin<0.2V 


Data Retention Set-up Time | tson | See Data Retention 


Wave forms(below) or a Se 


* L-Version Only. 


DATA RETENTION WAVEFORM 1 (C5 Controlled) 
{SDR ><— 


Data Retention Mode tRDR 
Vcc 


4.5V i i Se re i cores Be Ss Ee LEIS Yo NT SEE SERIE fen De TN ATE SRS Aer een SE eee 


2.2V 


VDR 


CS CS > Vcc-0.2V 
a ee eee seit Pe we Fie eg ee yee ee Uae Oe eye agg Reet eee ge Cy ee Gee eee 
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ELECTRONICS 


- KM68V257 32K X 8 Low Vcc Operation 
- KM64V1003A 256K x 4 + With OE/ Center P 
- KM68V1002A 128K x 8 Center Power Low 
- KM616V1002A 64K x16 Center Power Low 
- KM64BV4002 IMx< 4 With OE/ BiCMOS 
- KM64V4002A 1Mx 4 With OE/ Center P 
- KM68BV4002 512K x 8 BICMOS Low Vcc 
- KM68V4002A 512K x 8 Center Power Low 
- KM616BV4002 256K X16 BiCMOS Low Vcc 
-KM616V4002A 256K x16 Center Power Low 


KM68V257C 


CMOS SRAM 


32Kx8 Bit High Soeed CMOS Static RAM(3.3V Operating) 


FEATURES 


¢ Fast Access Time 15, 17, 20 ns (Max.) 
¢ Low Power Dissipation 
Standby (TTL) : 30 mA (Max.) 
(CMOS) : 100 pA (Max.) 
Operating KM68V257C-15 : 90 mA (Max.) 
KM68V257C-17 : 80 mA (Max.) 
KM68V257C-20 : 70 mA (Max.) 
¢ Single 3.3V+0.3V Power Supply 
* TTL Compatible Inputs and Outputs 
« 2V Minimum Data Retention 
¢ Fully Static Operation 
- No Clock or Refresh required 
¢ Three State Outputs 
¢« Standard Pin Configuration 
KM68V257CP _ : 28-DIP-300 
KM68V257CJ — : 28-SOJ-300 
KM68V257CTG : 28-TSOP1-0813.4F 


FUNCTIONAL BLOCK DIAGRAM 


Pre-charge Circuit 


MEMORY ARRAY 
512 Rows 
64x8 Columns 


Row Select 


VO Circuit 
Column Select 


GENERAL DESCRIPTION 


The KM68V257C is a 262,144-bit high-speed Static 
Random Access Memory organized as 32,768 words 
by 8 bits. 

The KM68V257C uses eight common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 

The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed system 
applications. 

The KM68V257C is designed to operate at 3.3 volts. 

It is particularly well suited for use in high-density 
high-speed system applications. 

The KM68V257C is packaged in a 300 mil 28-pin plastic 
DIP/SOJ and TSOP1 forward. 


PIN CONFIGURATION(ror view) 


Vcc 
VSS 


SOJ/DIP 


| Pin Function 
WE 


sane 


ELECTRONICS 
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KM68V257C_ CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * 


Power Dissipation: 


Storage Temperature | -65 to = — 
Operating Temperature : ee A, | 0 to 70 


* Stresses greater than those isted under "Absolute Maximum Ratings" may cause permanent EP to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (ta-0 to 70°c) 


* Vit(Min.)= -2.0V ac (Pulse Width<10 ns) for I<20 mA 
** Vin(Min.)= Vcc+2.0V ac (Pulse Widths10 ns) for 1<20 mA 


DC AND OPERATING CHARACTERISTICS 


(Ta=0 to 70°C, Vcc=3.3+0.3V, unless otherwise specified) 


ae a 


Input Leakage Current 
CS=Vin or OE=Vin or 
ai: WE=Vit, Vout=Vss to Vcc a el 
Min. Cycle, 100% Duty 


CS=VIL, Vin = Viv or VIL, 
lout=0 mA 


Output Leakage Current 


Average Operating Current 


Standby Power Supply Current 


SE Lvce02V f=0 MHz 
Vin = Vcc-0.2V or VINSO.2V_ 
Vou | losBmA 
ea ae 


Output Low Voltage 
Output High Voltage 


CAPACITANCE *(f=1MHz, Ta=25 °C) 


Input/Output Capacitance Vvo=0V 


‘i Note: Capacitance is sampled and not 100% tested. 


ELECTRONICS ae tr 


KM68V257C CMOS SRAM 


TEST CONDITIONS 


(Ta=0 to 70 °C,Vcc=3.3+0.3V,unless otherwise specified.) 


| | Parameter 
0 to3V 


Output Load (A) Output Load (B) 
DouT (for tHz, tLz, twHz, tow, toLz & toHz) 

+3.3V 
319 Q 

DouT 

353 Q 5 pF* 

fe) 
VL=1.5V 


* Including Scope and Jig Capacitance 


KM68V257C-17 | KM68V2 


57C-20 
wax |Win | Max] 
ae ae a ee ed 


READ CYCLE 


[ReadGyoetine CR 
[Adaress Access Time [ta 
Chip Select to Output ae 
una Ea Yaka [oe 
[Chip Select to Low-2 Output | tz 
| Output Enable to Low-Z Output | towz | 
[Chip Disable to High-Z Output | tHz | 
| Output Hold from Address Change | tow _| 


ee sO 
[Chip Selectto PowerDown Time [| teo | - | 15 | - | 17 _| 
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ELECTRONICS 


‘KM68V257C CMOS SRAM 


WRITE CYCLE i ee 
| oe : KM68V257C-15 57C-17 | KM68V257C-20 
Parameter ye Symbol 
15 aha eS 


Write Cycle Time _ 
Chip Select to End of Write -— 
| Address Set-up Time 3 


Address Valid to End of Write tAW 


Write Pulse Width(OE - High) 
Write Pulse Width(OE - Low) | twee | 15 


Write Recovery Time 


Data to Write Time Overlap 
Data Hold from Write Time 


End Write to Output Low-Z tow 


TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=Vi_, WE=Vin) 


Address 


Data Out Previous Data Valid Data Valid 


ELECTRONICS ap sae a 


KM68V257C CMOS SRAM 


TIMING WAVEFORM OF READ CYCLE(2) (WE=vin) 


tRC 


Address eae, 


tAA 


cs AY IETITLUL 
OE Tt} 


Data Out alesis Cane (____DataValid OY) 


+— tpPo-—- 


VeG ‘Supply -s**<or2* ont ee ee ee ee 


Current IsB 


NOTES (READ CYCLE) 

1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 


to VOH or Vot levels. 
4, At any given temperature and voltage condition, tyz(max.) is less than tiz(min.) both for a given device and from 


device to device. 

5. Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 
tested. 

6. Device is continuously selected with CS =Vit 

7. Address valid prior to coincident with CS transition low. 

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 


TIMING WAVEFORM OF WRITE CYCLE(1) (GE Clock) 


twc 


OE —— WALA 
cS RA VETTE 


WE 
— Cecnmeeesasced 


SFr ToT MD L00.0,0.0,0,0,0,6,040,0,000000,0,0,0,0.0,0,0 — XXX 
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ELECTRONICS 


-KM68V257C. CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (E Low Fixed) 


two 


Address Gi ae | 


cs AMAA TTT 


tAS (4) {WP (2) tOH 


ve — 


cat KU NRRT HRN —Hizin— NN CO 


NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of alow CS andalow WE. Awrite begins atthe latest transition among CS 
going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tcwis measured from the later of CS going low to end of write. 

4. tas is measured from the address valid to the beginning of write. 

5. twrR is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE 
going high. 

6. lf OE.CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 

opposite phase of the output must not be applied because bus contention can occur 

7. For common 1/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When CS is low: I/O pins are in the output state. The input signals in the opposite phase leading to the output 
should not be applied. 


FUNCTIONAL DESCRIPTION 


| Mode | OP Supply Current 
Not Select High-Z 
Output Disable 


E 


Note : X means Don't Care. 
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- ELECTRONICS 


KM68V257C CMOS SRAM 


DATA RETENTION CHARACTERISTICS (Ta=0 to 70 °C) 


symbol Test Condition | Min | Max | 
Vcc for Data Retention | VOR C$2Vcc-0.2V Ye | ed 


VDR 
VinzVcc-0.2V or Vins0.2V 


*trc=Read cycle time 


DATA RETENTION WAVEFORM 1 (CS Controlled) 


tSDR Data Retention Mode tRDR 


Vcc 


3.0V 


2.2V 


VDR 


cs CS > Vcc-0.2V 
GND 00 crecerrreereeeeeeectrceresseeceeceececenaunmasnennescecennnaneenennnst toe aes ea AR ee RAE, MRS eRe Ee RE EEE 
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ELECTRONICS 


KM64V1003A 


CMOS SRAM 


256K x 4 Bit (With OE) High-Speed CMOS Static RAM (3.3V Operating) 


FEATURES 


* Fast Access Time 12,15,17,20 ns(Max.) 
* Low Power Dissipation _ 
Standby (TTL) : 30 mA(Max.) 
(CMOS): 10 mA(Max.) 

Operating KM64V1003A-12 : 160 mA(Max.) 
KM64V1003A-15 : 155 mA(Max.) 
KM64V1003A-17 : 150 mA(Max.) 
KM64V1003A-20 : 145 mA(Max.) 

¢ Single 3.340.3V Power Supply 

¢ TTL Compatible inputs and Outputs 

¢ Fully Static Operation 

-No Clock or Refresh required 

¢ Three State Outputs 

«Center Power/Ground Pin Configuration 

¢ Standard Pin Configuration 
KM64V1003AJ : 32-SOJ-400 
KM64V 1003AT : 32-TSOP2-400F 


FUNCTIONAL BLOCK DIAGRAM 


a Lan % MEMORY ARRAY 
das % 512 Rows 

ne ie 512x4 Columns 
ees 

As == 


Column Select 


Z + a 


vec 
vss 


ata V/O Circuit 


| BARBRRARA 


GENERAL DESCRIPTION 


The KM64V1003A is a 1,048,576-bit high-speed Static 
Random Access Memory organized as 262,144 words 
by 4 bits. oe a 
The KM64V1003A uses four common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 

The device is fabricated using Samsung s advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. | 

The KM64V1003A is packaged in a 400 mil 32-pin 
plastic SOJ and TSOP((II) forward. 


PIN CONFIGURATION (Top View) 


SOJ 


TSOP(I!) 


Pin Name Pin Function 
Address Inputs 
Write Enable 


Chip Select 
Output Enable 


OE 
/01~1/04 Data Inputs / Outputs 
Vee 


Penn sunig 
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KM64V1003A CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * 


a 
[Voltage on Voc Supply Rélaietoves | veo -| =i oBCSSCSC*d 
|PowerDissipation | PT OC 


* Stresses greater than those listed under “Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70°C) 


Supply Voltage i 


Ground 
| 
Input Low Voltage a oe 


* ViL(Min.)= -2.0V ac (Pulse Widths10 ns) for 1<20 mA 
** Vin(Min.)= Vcc+2.0V ac (Pulse Width<10 ns) for I<20 mA 


DC AND OPERATING CHARACTERISTICS 


(TA=0 to 70 °C, Vcc=3.3+0.3V, unless otherwise specified 


) 
Symbol Test Condition Min 
Input Leakage Current a Vin=Vss to Vcc -2 


Output Leakage Current CS=ViH or OE=Vin or WE=VIL, 
VouTt=Vss to Vcc 
e Min. Cycle, 100% Duty 


Iu 
ILO 
Icc 
CS=ViL, VIN = ViH or VIL, 
ISB CS=Vin, Min. Cycle 
VOL 
VOH 


NO 
N 

re 
> 


Average Operating Current 


aio 4 


_ 
6) 
Oo 


w 
a) 
3 
> 


Standby Power Supply Current 


louT=0 mA 
IsB1 CS$>Vcc-0.2V, f=0 MHz 
VIN 2 Vcoc-0.2V or Vin<0.2V 


Output Low Voltage | VoL | loL=8 mA 
Output High Vottage | Von | loneamA 


: 

© 

| 

77) 
o 
™~ 
oO 


aS © 
2 
| 


2.4 


CAPACITANCE *(t=1MHz, Ta=25 °C) 


Test Condition 


ee 
a 


* Note: Capacitance is sampled and not 100% tested. 
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ELECTRONICS 


KM64V1003A CMOS SRAM 


AC CHARACTERISTICS 


TEST CONDITIONS , a _ | - 
(Ta=0 to 70 °C, Vcc=3.3+0.3V, unless otherwise specified.) 


; 
Input and Output Timing 1.5V 


Parameter 


O 


Output Load (A) | Output Load (B) 
Dout (for tHz, tLz, twHz, tow, toLz & toHz) 
+5V 
480 Q 
DouT 


Vi=1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


| Parameter 


Read Cycle Time 
Address Access Time 
| Chip Select to Output 


tz 
tonz 
Chip Selection to Power Up Time tPu 


Chip Selection to Power Down Time 


[min | rax.| min. | ma 


-12 


3 
~ 
x 


of) 
< 
ve 
ey 
o 
Pas 
S 
[ep] 
BAS 
= 
=) 
ee 
>] 
A 
oF 
io) 
> 
A 
i 
(o>) 
- 
~ < 
“es 
© 
oO 
© 
> 
yas 
= 
o 
Es 
= 
Q 
© 
® 
> 


~- 
D 
.@) 


~ 
> 
> 


o 
daaudue 


max. 
a 
Los: 
ee 
bead 
es 
ee 
Ee 
fee 


é s 
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ELECTRONICS 


KM64V1003A CMOS SRAM 


WRITE CYCLE 


KM64V1003A] KM64V 1003A | KM64V 1003A | KM64V1003A 
Parameter Symbol -12 -1 -17 -20 i 


5 
ee 
ro | 
ome 
So 
ea 
x 
wae 


3 
5 
3 


wb, 


| 10 

ae ee ee 
ee a 
an eae 
Eee ee 
Ea ee ee 


o=h, 


TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=Vi_, WE=Vin) 


tRC 


Address 


Data Out Previous Data Valid Data Valid 


PSimsunig 7 
ELECTRONICS . 


KM64V1003A CMOS SRAM 


TIMING WAVEFORM OF READ CYCLE(2) (WE=vi) 


Address ms Ge 
tan 


co NNANUAALANRANIIN oo  TETLU 
OF ee ee ca 


Data Out : igh 2 OOO) (___Datavalid OY 


Vcc Supply 


Current 


NOTES (READ CYCLE) 

1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VOH or VoL levels. 

4. At any given temperature and voltage condition, tHz(max. ) is less than tLz(min.) both for a given device and pom 
device to device. 

5. Transition is measured +200 mV from steady state eee with Load(B). This parameter is sampled and not 100% 
tested. 

6. Device is continuously selected with CS =Vit 

7. Address valid prior to coincident with CS transition low. 

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 


TIMING WAVEFORM OF WRITE CYCLE(1) (E Clock) 


twc 


Address 


ot et NUANUNAANAANNNI 
e: uuane  ee TTT 

WE | —. 
| toH—>| 


High-Z 
Data In ree 


tOHZ (6)— tow 


Data Out AAA aia : MAXX 


rsnms ELECTRONICS 


KM64V1003A CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (E Low Fixed) 


twc 


Address eee. 


cs (AAAS TTT 


tas (4) —= 


we WN 


{WHZ (6,7) <> (10) (9) 


pata out TYTN tia. $1" TKN 


NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. A write occurs during the overlap of alow CS and alow WE. A write begins at the latest transition among CS 
going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

. tcw is measured from the later of CS going low to end of write. 

. tas is measured from the address valid to the beginning of write. 

5. twa is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE 

going high. 

6. lf OE.CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 

opposite phase of the output must not be applied because bus contention can occur 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. 

. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

. Dout is the read data of the new address. 

. When CS is low: I/O pins are in the output state. The input signals in the opposite phase leading to the output 
should not be applied. 


tWP (2) tOH 


& wW 


Oo @® 


FUNCTIONAL DESCRIPTION 


[ics | we | o& | Mode | vorin | Supply Current 
H Read E 
Write 


Note : X means Don't Care. 
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ELECTRONICS 


KM68V1002A 


CMOS SRAM 


128K x 8 Bit High-Speed CMOS St 


FEATURES 


« Fast Access Time 12,15,17,20 ns(Max.) 
¢ Low Power Dissipation. __ 
Standby (TTL) :30mA(Max.) 
(CMOS): 10 mA(Max.) 
Operating KM68V1002A-12 : 170 mA (Max.) 
be 7 KM68V1002A-15 : 165 mA (Max.) 
KM68V1002A-17 : 160 mA (Max.) 
| KM68V1002A-20 : 155 mA (Max.) 
* Single 3.3+0.3V Power Supply 
¢ TTL Compatible Inputs and Outputs 
* Fully Static Operation 
-No Clock or Refresh required 
¢ Three State Outputs 
* Center Power/Ground Pin Configuration 
¢ Standard Pin Configuration 
KM68V1002AJ : 32-SOJ-400 
KM68V1002AT : 32-TSOP2-400F 


FUNCTIONAL BLOCK DIAGRAM 


‘CLK GEN. 


Pre-charge Circuit 


Ao iS eee 

ees 
At = 
A2 A SRN 
aa esi MEMORY ARRAY 

; ga 512 Rows 

“s rer 256x8 Columns 
AS >+——4 
A6 > 

Eee 
A7 > 
AB: | re} 

| | 

eee tel 

Wot +4 1 Data 
ie cw Cont. car Column Select 

kes Too 
SE. PYSSEETE: 
cs a) ; 
WE Ag AiO Ait A12 nis Ai4 Ais At6 
or ——a_} <i 


vec 
Vss 


atic RAM(3.3V Operating) 
‘GENERAL DESCRIPTION 


The KM68V1002A is a 1,048,576-bit high-speed static 
random access memory organized as 131,072 words by 
8 bits. 

The KM68V1002A uses eight common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 

The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 

The KM68V1002A is packaged in a 400 mil 32-pin 
plastic SOJ and TSOPi(II) forward. 


PIN CONFIGURATION (Top View) 


SOU 


TSOP(il) 


| PinName | Pin Function 
| WE | Write Enable 
Chip Select 

OE Output Enable 
YOr-VOs | Data inputs /Outputs____| 


Ground | 


am” 


ELECTRONICS 


KM68V1002A CMOS SRAM 


ABSOLUTE MAXIMUM _ RATINGS * 


Voltage on Any Pin Relative to Vss -0.5 to 4.6 pel 
Voltage on Vcc Supply Relative to Vss oes -0.5 to 5.5 a 


Power Dissipation 


Storage Temperature 


Operating Temperature 


* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70 °C) 


Ground 
Input High Voltage 


Input Low Voltage 


* Vit(Min.)= -2.0V ac (Pulse Width<10 ns) for 1x20 mA 
** VIH(Min.)= Vcc+2.0V ac (Pulse Width<s10 ns) for I<20 mA 


DC AND OPERATING CHARACTERISTICS 
(Ta=0 to 70 °C, Vcc=3.3+0.3V, unless otherwise specified) 


Input Leakage Current Vin=Vss to Vcc 
-2 


cA 

Output Leakage Current CS=Vin or OE=Vin or WE=Vit, 2 pA 
VouTt=Vss to Vcc 

Icc Min. Cycle, 100% Duty 42ns | - | 170 =| mA 


CS=Vit, VIN = Viv or VIL, 
louT=0 MA 


Average Operating Current 


Standby Power Supply Current 


C$>Vcc-0.2V, f=O MHz 
VIN = Vcc-0.2V or VIN<O.2V 


Output Low Voltage | vo [iossma tt 
Output High Voltage Vou | toweama |e 


CAPACITANCE *(t=1MHz, Ta=25 °C) 


Input Capacitance - ViIN=OV 


Input/Output Capacitance Vvo=0V a 


* Note: Capacitance is sampled and not 100% tested. 


ELECTRONICS | oe 


KM68V1002A CMOS SRAM 


AC CHARACTERISTICS 


TEST CONDITIONS 
(Ta=0 to 70 °C, Vec=5V10%, unless otherwise specified.) 


Scenic terest etna AR eric 
Input Pulse Level 0 to3V 


Input Rise and Fall Time 


Input and Output Timing 


Reference Levels 
Output Load 


_ See below 


Output Load (A) Output Load (B) 
Dout (for tHz, tLz, tWHz, tow, toLz & toHZ) 
+3.3V 
319 Q 
Dout 
Ri=50Q fo) 
353 Q 5 pF* 
oO 
Vi=1.5V y, 


* Including Scope and Jig Capacitance | 


READ CYCLE 


| | KM68V1002A} KM68V1002A; KM68V1002A| KM68V1002A 
Parameter “le sli aur a 
af ef a mf ae 


[ouput nate w towz ou | “or Joo | 
[Chip Disable to High-Z Output | tz | 0 | 6 


Output Disable to High-Z Output 
Output Hold from Address Change 


Chip Selection to Power Up Time 
Chip Selection to Power Down Time 


ae * RES Yied 
oe , 308 
oS * , ‘ & “ ee A 
i pee Ph ae) F : , . 
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ELECTRONICS 


KM68V1002A CMOS SRAM 


WRITE CYCLE 


a: 002A 
Parameter Symbol 
io 


Address Set-up Time 


Address Valid to End of Write ee 
Write Pulse Width(OE Write Pulse Width(OE High) pe | 


ae 
ae ee 
Write Recovery Time Ree Ee eee 
Write to Output High-Z ae 
Lee 7 
—— 


dane 002A! KM Bee 002A; KM soe 002A 


ran ne a 


Data to Write Time Overlap 


Data Hold from Write Time 
End Write to Output Low-Z 


TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=Vi_, WE=Vin) 


Address 


Data Out Previous Data Valid Data Valid 


ELECTRONICS 


KM68V1002A CMOS SRAM 


TIMING WAVEFORM OF READ CYCLE(2) (WE=vm) 


—tRC 


s YM 1 


tOHZ—-—— 


OE. ries KUSLLLLLLLLLLL LLL 


Data Out righ A Data vatid AX) 


a eos WED c= tpP>-——> 


Vcc Supply 


Current 


NOTES (READ CYCLE) 

1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. tHZ and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VOH or Vot levels. 

4. At any given temperature and voltage condition, tyz(max.) is less than tLz(min.) both fora given device and from 
device to device. 

5. Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 
tested. 

6. Device is continuously selected with CS =VIL 

7. Address valid prior to coincident with CS transition low. 

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 


TIMING WAVEFORM OF WRITE CYCLE(1) (OE Clock) 


twc — 


oF ne NNAUAANAANNAAANE 
cs Wi" " Tin 
at ANN 

Data In ghee ees 


tOHZ (6)— 


UUAATAAIUCAATACSACAATOCAOTASACOLAG 


Peis 


ELECTRONICS 


XXXAAAA 


~ 810 


Data Out 


KM68V1002A CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (E Low Fixed) 


two —— 


Address a) 


cs CAAA AAA TT 


tAS (4) <————— tWP (2) tOH 


tWHz (6,7) (10) (9) 
igh-Z | to 
pata out XX KARR KK EX RAKEXRK OOO 


NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. A write occurs during the overlap of alowCS andalow WE. Awrite begins at the latest transition among CS 
going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tcw is measured from the later of CS going low to end of write. 

4. tas is measured from the address valid to the beginning of write. 

5. twr is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE 
going high. 

6. lf OE.CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 

_ opposite phase of the output must not be applied because bus contention can occur 

7. For common 1/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When CS is low: I/O pins are in the output state. The input signals in the opposite phase leading to the output 
should not be applied. 


FUNCTIONAL DESCRIPTION 


[cs | we cf | wes | worn | Suppy Curent 
a 


Note : X means Don't Care. 
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ELECTRONICS 


-KM616V1002A 


64K x 16 Bit High-Speed Cues Static RAM(3.3V Operating) 


FEATURES 


* Fast Access Time 12,15,17,20 ns(Max.) 
¢ Low Power Dissipation 
Standby (TTL) :30 mA(Max.) 
| (CMOS): 10 mA(Max.) 

Operating KM616V1002A-12 : 200 mA(Max. 
KM616V1002A-15 : 190 mA(Max. 
KM616V1002A-17 : 180 mA(Max. 

| KM616V1002A-20 : 170 mA(Max. 
° Single 3.3+0.3V Power Supply 
¢ TTL Compatible Inputs and Outputs 
¢ Fully Static Operation 
-No Clock or Refresh required 
¢ Three State Outputs 
* Data Byte Control: LB : 1/01~I/Os 
UB : I/O9~I/O16 
¢ Standard Pin Configuration 
KM616V1002Ad : 44-SOJ-400 
KM616V1002AT : 44-TSOP2-400F 


FUNCTIONAL BLOCK DIAGRAM 


Pre-charge Circuit 


Me Ns a Nee” 


CLK GEN. 


: fro 
A3 | 
A4 — MEMORY ARRAY 
jae 512 Rows 
as ja 128x16 Columns 
Ab — 
n = 
As — 
01~/O8 | : 1/0 Circuit 
. 5 ed oh Column Select 
wooo Teall [1 AA 


Ato Att At2 A1i3 A14 A15 
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ELECTRONICS 


GENERAL DESCRIPTION | 


The KM616V1002A is a 1,048,576-bit high-speed Static 
Random Access Memory organized as 65,536 words by 
16 bits. 

The KM616V1002A uses 16 common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. Also it 
allows that lower and upper byte access by data byte 
control(UB,LB). 

The device is fabricated using Samsung advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 

The KM616V1002A is packaged in a 400 mil 44-pin 
plastic SOU and TSOP(I!) forward. 


PIN PONE ee oer VIEW) 


vec 
vss 


TSOP(II) 


Chip Select 
Output Enable 
rower bye Control(I/O1 TO 


No Connection 


KM616V1002A CMOS SRAM 


ABSOLUTE MAXIMUM _ RATINGS * 


tom Symbot Rating’ unit 
[Voltage on Veo Supply Relative toves [Veo | —~=*~“t OCC 
Fo 
Operating Temperature 


“Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70°C) 


[ten | symict in| te] me [me 
C1 a a SN 
nO 
‘input High Volage fm ee ves | 
input tow Votage | vn | os | | os |. v 


* Vit(Min.)= -2.0V ac (Pulse Width<10 ns) for 1I<20 mA 
** Vin(Min.)= Vcc+2.0V ac (Pulse Width<10 ns) for Is20 mA 


DC AND OPERATING CHARACTERISTICS 
(Ta=0 to 70 °C, Vcc=3.3+0.3V, unless otherwise specified) 


eee a AA 


Input input Leakage Current = Current Vin=Vss to Vcc 
Output Leakage Current CS=Vin or OE=Vin or WE=ViL, 
VouT=Vss to Vcc 


Min. Cycle, 100% Duty 
CS=Vit, Vin = Vik or Vit, 
louT=0 mA 


H412ns_| ns 


ry ee 
rr ee 
Ea! 


a a a Ie mA 

CS2Vcc-0.2V, f=0 MHz ee 
Vin > Vcc-0.2V or Vins0.2V 

ante [ve get ee 


CAPACITANCE *(f=1MHz, Ta=25 °C) 


* Note: Capacitance is sampled and not 100% tested. 


ELECTRONICS _ fe a, 


Average Operating Current Icc 


Standby Power Supply Current 


‘CMOS SRAM 


AC CHARACTERISTICS 
TEST CONDITIONS 
(Ta=0 to US °C, Vec=5V+10%, unless otherwise specified. ) 
— Parameter ie 
Input Pulse Level 
Input Rise and Fall Time 
Input and Output Timing 
Reference Levels 


Output Load (A) | Output Load (B) 
Dout (for tz, tLz, tWHz, tow, toLz & toHz) 

+3.3V 
319 Q 

DouT 

Ri=50Q fe) 
353 Q 5 pF* 
Oo P 
Vi=1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 
KM616V1002A | KM616V1002A | KM616V1002A | KM616V1002A 
-12 -15 -17 -20 


Parameter . Symbol 
Pin. [ax] in| man min | ox | in| man 


Read Oya Tne we fe ]-fel-[wl-|]- |r 
adres Acooss Ti we pe ae a La 


Chip Select to ‘Output 
crs Enable to Output 


| co 
| toe | 
Hee 
| to | 
Lee 
| tz | 


Ns 


Lets 
La 
Lees 
tz | 0 
ee eee 
chip Dain ign Out | se | 0 
|TB.UB Disable to High-Z Output_| tenz | 0 
| Output Hold from Address Change | ton 


ELECTRONICS on Ore 


KM616V1002A CMOS SRAM 


nit 
ns 


WRITE CYCLE 


KM616V1002A | KM616V1002A | KM616V1002A | KM616V1002A 
Parameter | Symbol -12 -15 -17 -20 


[waetyetme id we Pe | Ps] |] - pl 
[Chip SelectioEnaofwite | tw |e [-|wo]-||-|2| 
Pop. fo 
t 
t 


ns 


eo 

al 

we | 8 

CB.UB Valid to Endofwrte | tew | 8 

[Write Recovery Time | twa | 

| Laer! 
ow | 6 | 
on | 0 
O 


p 
R 
End Write to Output Low-Z 


TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=Vi_t, WE=Vin) 


Data Out Previous Data Valid Data Valid 


"ELECTRONICS a. 


‘KM616V1002A “CMOS SRAM 


TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(2) (WE=Vi1) 


—tAc 


Address. : ; -_ _ ree itll tee 7 | 
cs Wt, Ren ALAA 


tBHZ (3,4,5,) 


oss TM} TTT 
oF SE TTT 


tOLz 


Data Out — TAKA Data Vaid 


NOTES (READ CYCLE) 

1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VOH or Vot levels. 

4. At any given temperature and voltage condition, thz(max.) is less than tLz(min.) both for a given device and from 
device to device. 

5. Transition is measured +200 mV from steady state voltage with Load(B). This patemeler is sampled and not 100% 
tested. 

6. Device is continuously selected with CS =Vit 

7. Address valid prior to coincident with C$ transition low. | 

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 


TIMING WAVEFORM OF WRITE CYCLE(1) (E Clock) 


pater eee NO 


Address eee 
tWR (5) 


 — TZMETITTETIUT WN 
= TMM __ a 
os WT 


tas (4) tWP (2) 


WE [™ \\ ZZ | a 
mes 


XXAAAAA AX 


ELECTRONICS | a eG ~ 


tOHZ (6) 


AAW 


Data Out AAA 


KM616V1002A CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (C5 Controlled) 


Address fF) 
tWR (5) 
: - 
tAS (4) 


UBICE saaseenasiats a cece 


i MNNAANANNANUUANNNUAANN LE 
or Higa TN High-Z (8) 


TIMING WAVEFORM OF WRITE CYCLE(3) (UB/LB Controlled) 


twco— 


Address ee on 
cs (AAA MILL LLL LLL 


enema 


we AMAA ALLEL LLL LL 


| SSI DW 
High-Z 


BL. 
High-Z 


ELECTRONICS 


KM616V1002A CMOS SRAM 


NOTES (WRITE CYCLE) 


. All write cycle timing is referenced from the last valid address to the first transition address. 

2. A write occurs during the overlap of alow CS and WE. A write begins atthe latest transition among Cs and WE 
going low: A write ends at the earliest transition among CS going high and WE going high. twp is measured from 
the beginning of write to’ the-end of write. 

3. tcw is measured from the later of CS going low to end of write. 

4. tas is measured from the address valid to the beginning of write. 

5. twR is measured from the end of write to the address change. twr applied in case awrite ends as CS, or WE going 
high. 

6. lf OE.CS and WE are in the Read Mode during this period, the !/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 

7. For common |/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. | 

10. When C$ is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output 
should not be applied. 


ook. 


FUNCTIONAL DESCRIPTION 


oe Pin 
WE Supply Current | 
eet —— 6 


Not | Not Select | | igh-z _| | Signi Z | isa, tsar | ISsB1 


X 
Seterseiis X canna Disable — -Z High-Z [= 

L i 

PH 


— ei 
: os L | 
pk 
Icc 
L 


- 


x< 


Tek 


“lf 


—— | oH | Write | pw High-Z 


te 


*Note : X means Don't Care. 
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ELECTRONICS 


KM64BV4002 


BiCMOS SRAM 


1M x 4 Bit (With OE)High-Speed BiCMOS Static RAM(3.3V Operating) 


FEATURES 


* Fast Access Time 12,13,15 ns(Max.) 
* Low Power Dissipation | 

Standby (TTL) :60mA(Max.) 
(CMOS): 30 mA(Max.) 

Operating KM64BV4002-12 : 160 mA(Max.) 
KM64BV4002-13 : 155 mA(Max.) 
KM64BV4002-15 : 150 mA(Max.) 

¢ Single 3.3V+10% /- 5% Power Supply 
¢ TTL Compatible Inputs and Outputs 
¢ Fully Static Operation 
-No Clock or Refresh required 
¢ Three State Outputs 
¢ Standard Pin Configuration 
KM64BV4002J: 32-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Pre-charge Circuit 


MEMORY ARRAY 


512 Rows 
2048x4 Cotumns 


Rew select 


Pe V/O Circuit 
Column Select 


VWO4 _ 


Data 
Control 


GENERAL DESCRIPTION 


The KM64BV4002 is a 4,194,304-bit high-speed Static 
Random Access Memory organized as 1,048,576 words 
by 4 bits. 

The KM64BV4002 uses four common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 

The device is fabricated using Samsung's advanced 
BiCMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 

The KM64BV4002 is packaged in a 400 mil 32-pin 
plastic SOU. 


PIN CONFIGURATION(7OP VIEW) 


Write Enable 
Chip Select 


| OE | (Output Enable : 


Data Inputs/Outputs 
Power (+3.3V) 
Ground 


1/01~1/O4 


AMS Uv 
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319 


KM64BV4002 BICMOS SRAM 


ABSOLUTE MAXIMUM. RATINGS os 


Voltage an Pin Relative to Vss 

ee on Vcc SEY Relative to Vss 
Storage Temperature ee | 
Operating Temperature 


* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent sarees to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70 °C) 


Unit — 


Supply Voltage 
Ground 


Input High Voltage ae Yo 
Input Low Voltage a Se ee ee be - 


* ViL(Min.)= -2.0V ac (Pulse Widths10 ns) for I<20 mA 
** ViH(Min.)= Vcoc+2.0V ac (Pulse Width<10 ns) for 1<20 mA 


DC AND OPERATING CHARACTERISTICS 
(Ta=0 to 70 °C, Vec=3.3V+10%/- 5%, unless otherwise lela 


CS=Vin or OE=Vin or WE=VIL, 
VouTt=Vss to Vcc 

| Min. Cycle, 100% Duty 
CS=ViL, louT=0 mA 


| CS>Vcc-0.2V, f=0 MHz 
fs > Vcc-0.2V or VIN<0.2V 


* Note: Capacitance is sampled and not 100% tested. 


ELECTRONICS 


KM64BV4002 BiCMOS SRAM 


AC CHARACTERISTICS 


TEST CONDITIONS 
(TA=0 to 70 °C, Vcc=3.3V+10%/- 5%, unless otherwise specified) 


Input Pulse Level 0 to3V 


Input and Output Timing 1.5V 


Reference Levels 
Output Load 


Output Load (A) Output Load (B) 
Dout (for tHz, tLz, twHz, tow, toLz & toHz) 
+3.3V 
319 Q 
Dout 
oO 


VL=1.5V 


* Including Scope and Jig Capacitance 


KM64BV4002-13 | KM64BV4002-15 


| Min. | Max. 


READ CYCLE 


Parameter Symbol | Meg Varese 
Max. 


Output Enable to Valid Output - 
Chip Select to Low-Z Output 3 


ee a 
ss 
[Ouipat Enable to LowZOupt | woz | 0 | 
Chip Disable to High-Z Output | tz | - | 6 | - | 
ed Oe eee 


Output Disable to High-Z Output 


pa 


ams 


ELECTRONICS 


WRITE CYCLE 


KM64BV4002 . BiCMOS SRAM 
sme eee pe 


Chip Select to End of Write | tow 
Address Set-up Time 


“Address Valid to End of Write 
= 


Parameter 


Write Pulse Width(OE High) 
Write Pulse Width(OE Low) 
_Write Recovery Time 
Write to Output High-Z 
“Data to Write Time Overlap | tw 


Data Hold from Write Time 


End Write to Output Low-Z 
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KM64BV4002 BICMOS SRAM 


TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (WE=vin) 


tRC 


Address eee 


cs ANUNNRARRURURAUN TTL 


= TY ” eee 


Data Out = XM Datavaid KAY 


NOTES (READ CYCLE) 

1. WE is high for read cycle. 

. All read cycle timing is referenced from the last valid address to the first transition address. 

tHzZ and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VoH or VoL levels. 

At any given temperature and voltage condition, tHz(max.) is less than tLz(min.) both for a given device and from 
device to device. 

. Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 
tested. 

Device is continuously selected with CS =Vit 

Address valid prior to.coincident with CS transition low. 

For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 


ROL 


on) 


Secs ad 


TIMING WAVEFORM OF WRITE CYCLE(1) (E Clock) 


twc 


OF sh AAA 
cS As WTI STITT ALLTEL. 
WE | \\\\ 

Data In “ee ae 


tOHZ (6)—> tow 


pata out —AXXXXXXXXAA AAA AAAAAAA a AX 


| ELECTRONICS | | - 


KM64BV4002 — BiCMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (GE Low Fixed) 


< YUU 


tas (4) tWP (2) 7 tOH 


we = \\\\ 


coco SERERORO REDON RRORIND 


NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. A write occurs during the overlap of alowCS and alow WE. Awrite begins atthe latest transition among CS 
going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twP is measured from the beginning of write to the end of write. 

. tcw is measured from the later of CS going low to end of write. 

. tas is measured from the address valid to the beginning of write. 

5. twr is measured from the end of write to the address change. twR applied in case a write ends as CS, or WE 
going high. 

6. lf OE,CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. | 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output 

should not be applied. 


(10) (9) 
XXX AAAKX 


WwW 


FUNCTIONAL DESCRIPTION 


VO Pin Supply Current 
High-Z 


Read | te 
Write a 


- Note : X means Don't Care. 
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ELECTRONICS 


KM64V4002A 


Preliminary 


CMOS SRAM 


1M x 4 Bit High-Speed CMOS Static RAM 


FEATURES 


¢ Fast Access Time 12,15,20 ns(Max.) 
¢ Low Power Dissipation 

Standby (TTL) : 50 mA(Max.) 
(CMOS): 10 mA(Max.) 

Operating KM64V4002A-12 : 160 mA(Max.) 
KM64V4002A-15 : 150 mA(Max.) 
KM64V4002A-20 : 140 mA(Max.) 

* Single 3.3+ 0.3V Power Supply 
« TTL Compatible Inputs and Outputs 
¢ Fully Static Operation 

-No Clock or Refresh required 

¢ Three State Outputs 
¢ Standard Pin Configuration 
KM64V4002AJ: 32-SOJ-400 
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GENERAL DESCRIPTION 


The KM64V4002A is a 4,194,304-bit high-speed Static 
Random Access Memory organized as 1,048,576 words 
by 4 bits. 

The KM64V4002A uses four common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 

The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 

The KM64V4002A is packaged in a 400 mil 32-pin 
plastic SOU. 


PIN CONFIGURATION(TOP VIEWS) 


Pin Name Pin Function 


Address Inputs 
Write Enable 


Chip Select 


Vs 


Output Enable 


Data Inputs/Output 
Power (+3.3V 
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Preliminary 


KM64V4002A CMOS SRAM 


Voltage on Any Pin Relative to Vss -0.5 to 4.6 = ae 
Voltage on Vcc Supply Relative to Vss — Vee -0.5 to 4.6 FVM 
oie NO a be We 


ABSOLUTE MAXIMUM _ RATINGS * 


Power Dissipation | PD 
Storage Temperature -65 to 150 


* Stresses greater than those listed under “Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70°C) 


Item 


Supply Voltage 


Input High Voltage 
Input Low Voltage 


* Vit(Min.)= -2.0V ac (Pulse Width<s10 ns) for I<20 mA 
** Vin(Max.)= Vcc+2.0V ac (Pulse Width<10 ns) for I<20 mA 


DC AND OPERATING CHARACTERISTICS 
(Ta=0 to 70 °C,Vcc=3.3+ 0.3V,unless otherwise specified.) 


CS=VIH 

Vout=Vss to Vcc 

Min. Cycle, 100% Duty 
=VIL, lout=0 mA, 

Vin = ViHor VIL 


CAPACITANCE (f=1MHz, Ta=25 °C) 


input Gapactence «Yow | ov «dd 


Preliminary 


KM64V4002A CMOS SRAM 


AC CHARACTERISTICS 


TEST CONDITIONS 
(Ta=0 to 70 °C,Vcc=3.3+ 0.3V,unless otherwise specified.) 


Input and Output Timing 
Reference Levels 
Output Load 


Output Load (A) Output Load (B) 
Dout (for toLz, toHz, tHz, tLz, tow & twz) 


+5V 
| 319Q 
DoutT 
Ri=50Q fe} 
353 Q 5 pF* 
Oo 
Vi=1.5V 


KM64V4002A-12 | KM64V4002A-15 | KM64V4002A-20 


READ CYCLE 


| Read Cycle Time 


Address Access Time 
Chip Select to Output 
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| Max. _| 
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Preliminary 


KM64V4002A CMOS SRAM 


WRITE CYCLE 


Parameter 


; Write Cycle Time twc 


[Address Setup Time its 
[Aaoss Vaid to Ena ofits [aw 
[Wite Pulse WiathOE High) [wr 
Wit to Ouput High | te 
Data Hold fom Wete Tine [ow 
[end Wite to OutputLowz | tow | 3 


TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=Vi_, WE=Vin) 


Data Out Previous Data Valid Data Valid 


Preliminary 


KM64V4002A CMOS SRAM 


TIMING WAVEFORM OF READ CYCLE(2) (WE=Vin) . 


tRC 


100 r 


cs AAA —RILLLLLLLL LL LLL. 
tLz (4,5)—>| {te —+ 


oc \\AAAAA TTT 


High-Z y) 


Data Out OOK Data Valid 
NOTES (READ CYCLE) _ 


—_ 


. WE is high for read cycle. 

All read cycle timing is referenced from the last valid address to the first transition address. 

. tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to Von or VoL levels. 

. At any given temperature and voltage condition, tHz(max.) is less than tz(min.) both for a given device and from 
device to device. 

. Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 
tested. 

. Device is continuously selected with CS =Vit 

. Address valid prior to coincident with CS transition low. 

. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 
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TIMING WAVEFORM OF WRITE CYCLE(1) (E Clock) 
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i. Preliminary 
KM64V4002A CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (OE Low Fixed) 


Address | | | | eae 
cs Wi 


tAS (4) twP (2) tOH 


rr \\\ 


| tWHZ (6,7) 
pataou  YXXKXYRKKKNRRKKXE KKK 


NOTES (WRITE CYCLE) - 


1. All write cycle timing is referenced from the last valid address to the first transition address. 
2. Awrite occurs during the overlap of alow CS and alow WE. A write begins at the latest transition among CS 
"going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 
3. tcw is measured from the later of CS going low to end of write. 
4. tas is measured from the address valid to the beginning of write. 
5, twr is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE 
going high. 
6. If OE.CS and WE are in the Read Mode during this period, the 1/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 
7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. | | : 
. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 
. Dout is the read data of the new address. 
. When CS is low: I/O pins are in the output state. The input signals in the opposite phase leading to the output 
. should not be applied. 
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_ Note : X means Don't Care. 


KM68BV4002 


BiCMOS SRAM 


512K x 8 Bit High Speed BICMOS Static RAM(3.3V Operating) 


FEATURES 
¢ Fast Access Time 12,13,15 ns(Max.) 
¢ Low Power Dissipation 

Standby (TTL) :60mA(Max.) 

(CMOS): 30 mA(Max.) 

Operating KM68BV4002-12 : 170 mA(Max.) 
KM68BV4002-13 : 165 mA(Max.) 
KM68BV4002-15 : 160 mA(Max.) 

¢ Single 3.3V+10%/- 5% Power Supply 
e TTL Compatible Inputs and Outputs 
¢ Fully Static Operation 
-No Clock or Refresh required 
e Three State Outputs 
¢ Standard Pin Configuration 
KM68BV4002J: 36-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 
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GENERAL DESCRIPTION 

The KM68BV4002 is a 4,194,304-bit high-speed Static 
Random Access Memory organized as 524,288 words 
by 8 bits. 

The KM68BV4002 uses eight common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 

The device is fabricated using Samsung's advanced 
BiCMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 

The KM68BV4002 is packaged in a 400 mil 36-pin 
plastic SOU. 


PIN CONFIGURATION(TOP VIEW) 


| PinName | Pin Function 
| WE | WriteEnable 
| OE | OutputEnable 
| Ves | Ground 
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KM68BV4002 — BiCMOS SRAM 


ABSOLUTE MAXIMUM. RATINGS * 


[veo D51046 <n 


Voltage on Any Pin Relative to Vss 


Voltage on Vcc Supply Relative to Vss | 


_ Power Dissipation 


-65 to 150 


0 to 70 


Storage Temperature 


p Operating Temperature 


i Stresses greater than those listed under “Absolute Maximum a may cause SeHanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70°C) 


Input High Voltage ~ . iH | 


inputLow Voltage | Vu | 0.8" | 


* ViL(Min.)= -2.0V ac (Pulse Width<10 ns) for I<20 mA 
** Vin(Min.)= Vcc+2.0V ac (Pulse Width<10 ns) for 1<20 mA 


DC AND OPERATING CHARACTERISTICS 
(TA=0 to 70 °C, Vec=3.3V+10%/- 5%, unless otherwise = 


Input Input Leakage Current Current tus Vin=Vss to Vcc 


Output Leakage Current CS=Vin or OE=Vin or WE=ViL, 


| Vout=Vss to Vcc 
Average Operates Current Min. Cycle, 100% Duty 
| CS=Vit, lour=0 mA 
WE=Vit or WE=OE=VIH 
CS=Vin, Min. Cycle 
CS$>Vcc-0.2V, f=0 MHz 


VIN = Vcc-0.2V or VIN<O0.2V 


Output Low Votage 2 ae eae 
Output High Voltage _ loH=-4 MA | - VY 


Standby Power Supply Current 


CAPACITANCE * (f1MHz, Ta=25 °C) 


| Input Capacitance ~— [ow Vin=OV 


 * Note: Capacianos is sae and not 100% tested. 
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ELECTRONICS 


KM68BV4002 BiCMOS SRAM 


AC CHARACTERISTICS 


TEST CONDITIONS 
(TA=0 to 70 °C, Vcc=3.3V+10%/- 5%, unless otherwise specified) 


Input Pulse Level _ 0 to3V 
Input Rise and Fall Time 3ns 
Input and Output Timing 1.5V 
Reference Levels 
Output Load - See below 
Output Load (A) Output Load (B) 
Dout (for tHz, tLz, twHz, tow, toLz & toHz) 
+3.3V 
~ Zo=502 boas 
DZ 
DoutT 
Ri=50Q O 
353 Q 5 pF* 
fo) 
Vi=1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE | 


paraniiee Symbol KM68BV4002-12 | KM68BV4002-13 | KM68BV4002-15 


Min. 
Read Cycle Time 12 - 
Address Access Time 
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ELECTRONICS 


KM68BV4002 


BiCMOS SRAM 


WRITE CYCLE 


Symbol | KM68BV4002-12 | KM68BV4002-13 | KM68BV4002-15 
‘Write Cycle Time 
Chip Select to End of Write — 


Address Set-up Time 
Address Valid to End of Write 


Write Pulse Width(OE High) 
Write Pulse Width(OE Low) 
Write Recovery Time 


ELECTRONICS 


KM68BV4002 BiCMOS SRAM 


TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (WE=vin) 
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Data Out as KX A 


NOTES (READ CYCLE) 

. WE is high for read cycle. 

. All read cycle timing is referenced from the last valid address to the first transition address. 

. tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VOH or Vot levels. 

At any given temperature and voltage condition, tuz(max.) is less than tiz(min.) both for a given device and from 
device to device. 

. Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 
tested. 

Device is continuously selected with CS =Vit 

Address valid prior to coincident with C$ transition low. 

For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 
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TIMING WAVEFORM OF WRITE CYCLE(1) (OE Clock) 


SW 


if ieaeesacnectiipeomeaicnccnip ia (5) 


OE a AAA 
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ELECTRONICS 


TIMING WAVEFORM OF WRITE CYCLE(2) (GE Low Fixed) 


Address 


cS BNNNANAAANIAAAANAN TTT 


<Ttas (4) ) tWP (2) tOH 


seriemi “H00KC00000 0000000000000) CHOKE 


NOTES (WRITE CYCLE) 

1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of alow CS and alow WE. A write begins atthe latest transition among CS 
going low and.WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tcw is measured from the later of CS going low to end of write. 

4. tas is measured from the address valid to the beginning of write. 

5. twa is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE 
going high. 

6. If OE,CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 

' 7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When CS is low: I/O pins are in the de aa state. The input signals in the opposite phase leading to the output 
should not be applied. 


FUNCTIONAL DESCRIPTION 
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Note : X means Don't Care. 
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ELECTRONICS 


Preliminary 


KM68V4002A CMOS SRAM 


512K x 8 Bit High Speed CMOS Static RAM 


FEATURES | GENERAL DESCRIPTION 
« Fast Access Time 12,15,20 ns(Max.) The KM68V4002A is a 4,194,304-bit high-speed Static 
* Low Power Dissipation Random Access Memory organization as 524,288 
Standby (TTL) :50mA words by 8 bits. 
(CMOS): 10 mA The KM68V4002A uses eight common input and output 
Operating KM68V4002A-12 : 180 mA(Max.) lines and has an output enable pin which operates 
KM68V4002A-15 : 170 mA(Max.) faster than address access time at read cycle. 
KM68V4002A-20 : 160 mA(Max.) The device is fabricated using Samsung's advanced 
* Single 3.3+ 0.3V Power Supply CMOS process and designed for high-speed circuit 
¢« TTL Compatible Inputs and Outputs technology. It is particularly well suited for use in 
* Fully Static Operation high-density high-speed system applications. 
-No Clock or Refresh required The KM68V4002A is packaged in a 400 mil 32-pin 
« Three State Outputs plastic SOU. 


* Standard Pin Configuration 
KM68V4002AJ: 36-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION(TOP VIEW) 
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| PinName | Pin Function | 

Address Inputs _ 
Write Enable 

i: ane ____Chip Select 


Output Enable 
- ~1/Os Data Input/Output 
a 


Power (+3.3V) 
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ELECTRONICS 


Preliminary 


KM68V4002A CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * 


a 
[Wagon Ray Paso Wes | ~vnaor [oso] 
[Vottage on Veo Supply Relative oss | _voo | Stas —O«dYCO 
See Bi 
[Storage Temperate dog | ato 
[Operating Temperature Sid || tw i 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70 °C) 


* Vit(Min.)= -2.0V ac (Pulse Width<10 ns) for 1<20 mA | 


** Vin(Min.)= Voc+2.0V ac (Pulse Width<10 ns) for 120 mA 


DC AND OPERATING CHARACTERISTICS 
(Ta=0 to 70 °C, Vcc=3.3+ 0.3V, unless otherwise specified) 


Input |Input Leakage Current Current Vin=Vss to Vcc 


Output Leakage Current CS$=Vin 
Vout=Vss to Vcc 


Average Operating Current Min. Cycle, 100% Duty 
CS=VIL, lout=0 mA, 


VIN = Vitor VIL 


Standby Power Supply Current | iss | CS=Vin,Min.Cyce | - | 
CSzVcc-0.2V, f=0 MHz 
| Vins0.2V or VIN 2 Voec-0.2V 

ee a loL=8 mA 

lon=-4 mA 


CAPACITANCE “(f= =1MHz, Ta=25 °C) 


rasta 


ELECTRONICS 
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KM68V4002A CMOS SRAM 


AC CHARACTERISTICS 


TEST CONDITIONS 
(Ta=0 to 70 °C, Vec=3.3+ 0.3V, unless otherwise specified) 


Parameter 


0 to3V 


Input and Output Timing 1.5V 


Output Load (A) Output Load (B) 
Dout (for toLz, toHZ, tHZ, tow, tLz & twz) 


READ CYCLE 


Parameter 


Read Cycle Time 
Address Access Time 


Chip Select to Output 


Chip Enable to Low-Z Output 


Preliminary 


KM68V4002A CMOS SRAM 


WRITE CYCLE _ 


Parameter 


| Write Recovery Time — 
Write to Output High-Z 
Data to Write Time Overlap 


Data Hold from Write Time | = 
End Write to Output Low-Z | tw | 3 | 


TIMING DIAGRAMS 
TIMING WAVEFORM OF READ Be eee Address Controlled) 
(CS=OE=Vit, WE=Vin) 


Address 


Data Out Previous Data Valid | Data Valid 


ELECTRONICS ee 
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KM68V4002A_ CMOS SRAM 


TIMING WAVEFORM OF READ CYCLE(2) (WE=vin) 


(ROS er 


Address Gia, 


ae r 


cs NNANANANANAANAAY ALLLLLLLLLLLLLL 
ee a me 
OE WAAAY MILLLLLLLLL LLL LL 


toLz 


Data Out — XXXNA___Data Vaid VY 


NOTES (READ CYCLE) 

. WE is high for read cycle. 

. All read cycle timing is referenced from the last valid address to the first transition address. 

tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to Vou or VoL levels. 

At any given temperature and voltage condition, tHz(max.) is less than tLz(min.) both for a given device and from 
device to device. 

Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 
tested. 

Device is continuously selected with CS =ViL 

. Address valid prior to coincident with CS transition low. 

For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 
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TIMING WAVEFORM OF WRITE CYCLE(1) (E Clock) 


twc 


Address 


eens erence (ey eee emcee RS rey 


OF TTTTTTTTTETILITY | MMMM 
ec YIN | TTT 


tAS (4) 


tWP (2)~ 
we 7s | 
tDH 
High-Z 
Data In (rete ee EY 
tOHZ (6) —— tow 
High-Z | 
pata out) AXXXXXAXXAAXA MAAK — XA 


ELECTRONICS 


Preliminary 


KM68V4002A CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) GE Low Fixed) 


cs —— (TTT. 
we tAS (4) twP (2) toH 

Sem NONNOINOOAUNUNOOICAN0N0N) gr aces CUA) CONN 
NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of alow CS and alow WE. Awrite begins at the latest transition among CS 
going low and WE going low: A write ends at the earliest transition among CS going high and WE going not 
twp is measured from the beginning of write to the end of write. 

3. tcw is measured from the later of CS going low to end of write. 

4. tas is measured from the address valid to the beginning of write. 

5. twr is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE 
going high. 

6. lf OE.CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. mete of 
opposite phase of the output must not be applied because bus contention can occur 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 
and write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When CS is low: I/O pins are in the output state. The input signals in the opposite phase leading to the output 
should not be applied. 


FUNCTIONAL DESCRIPTION 


| Mode | VO Pin Supply Current 


Output Disable 


ee 


Note : X means Don't Care. 
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ELECTRONICS 


KM616BV4002 


BiCMOS SRAM 


256K x 16 Bit High-Speed BiCMOS Static RAM (3.3V Operating) 


FEATURES 


¢ Fast Access Time 12,13,15 ns(Max.) 
* Low Power Dissipation 
Standby (TTL) : 60 mA(Max.) 
(CMOS):30 mA(Max.) 
Operating KM616BV4002-12 : 240 mA(Max.) 
KM616BV4002-13 : 235 mA(Max.) 
KM616BV4002-15 : 230 mA(Max.) 
¢ Single 3.3V +10%/- 5% Power Supply 
¢ TTL Compatible Inputs and Outputs 
¢ Fully Static Operation 
-No Clock or Refresh required 
¢ Three State Outputs 
¢ Data Byte Control: LB : 1/O1~I/Os 
UB : I/O9~1/O16 


GENERAL DESCRIPTION 


The KM616BV4002 is a 4,194,304-bit high-speed Static 
Random Access Memory organized as 262,144 words 
by 16 bits. 

The KM616BV4002 uses 16 common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. Also it 
allows that lower and upper byte access by data byte 
control(UB,LB). | 

The device is fabricated using Samsung's advanced 
BiCMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 

The KM616BV4002 is packaged in a 400 mil 44-pin 
plastic SOU. 


¢ Standard Pin Configuration 
KM616BV4002J :44-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Pre-charge Circuit 


PIN CONFIGURATION(TOP VIEW) 
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| OE | Output Enable 
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ELECTRONICS 


KM616BV4002° BiCMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * 


-0.5 to 4.6 
1.0 
-65 to 150 


Power Dissipation 


Storage Temperature | 


Operating pemperate 


* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute’ maximum rating 
conditions for extended periods may affect a 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70 °C) 
ee 
oo 


Supply Voltage. : 


Input High Voltage : V 
Input Low Voltage 78 | | 
* ViL(Min.)= -2.0V ac (Pulse Widths10 ns) for I<20 mA | 


** Vin(Min.)= Vcc+2.0V ac (Pulse Width<10 ns) for {<20 mA 


DC AND OPERATING CHARACTERISTICS 
(Ta=0 to 70 °C, Vec=3.3V+10%/- 5%, unless otherwise cli 


[Input baaagec Current Fou Vin=Vss to Voc 


= CS=Vin or OE=Vin or WE=Viz, 


Vout=Vss to Vcc 

ISB1 CS2Vcc-0.2V, f=0 MHz 30 
VIN = Vcc-0.2V or VIN<0.2V 
loL=8 mA | | on 
loH=-4 mA | | 


Output Leakage Current 


Min. Cycle, 100% Duty 
CS=Vit, lout=0 mA 

WE=Vit or WE=OE=VIH 
CS=Vih, Min. Cycle 


| Average Operating Current 


‘Standby Power Supply Current 


Output Low Voltage 


Output High Voltage 


CAPACITANCE “(ett Ta=25 °C) 


Sua Cepaclanee | Go | Woeov | 


| Input/Output Capacitance 
* Note: Capacitance i is Sanne and not 100% tested. — 


ELECTRONICS 


KM616BV4002 BICMOS SRAM 


AC CHARACTERISTICS 


TEST CONDITIONS 
(Ta=0 to 70 °C, Vec=3.3V+10%/- 5%, unless otherwise specified) 


Input Pulse Level 0 to3V 


Reference Levels 
Output Load 


Output Load (A) Output Load (B) 
Dout (for tHz, tLz, twHz, tow, toLz & toHz) 
+3.3V 
319 Q 
Dout 
. 3530 5 pF* 


fe) 


Vi=1.5V 


* Including Scope and Jig Capacitance 


KM616BV4002-12 | KM616BV4002-13 | KM616BV4002-15 Unit 
| Max | Min 


READ CYCLE 


Oo 


pei 
i) 
ia) 
Q. 
@) 
< 
Pa 
@ 
= 
3 
4) 
o> 
D 
; 
— 
iat) 
ob 
Gd 
— 
Or 


Chip Enable to Low-Z Output tLz 
Output Enable to Low-Z Output 
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KM616BV4002 BICMOS SRAM 


WRITE CYCLE 


Write Cycle Time twc 
Chip Select to End of Write 

Address Set-up Time 

Address Valid to End of Write 


Write Pulse Width(OE High) 


Write Pulse Width(OE Low) 
LB.UB valid to end of write 
Write Recovery Time 

‘Data to Write Time Overlap tow 
Data Hold from Write Time 
End Write to Output Low-Z 
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KM616BV4002 BiCMOS SRAM 


TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (WE=vin) 


Address aaa 
s Wt ” Tin 


tBHZ (3,4,5,) 


UBILB NANANANNNANNAAN coe ee TTT 
) tBLz (45) 4 ee 
OE AAAS a ATLL LLL LLLLLL. 


tOLz 


Data Out a NAA __Datavatid AX 


NOTES (READ CYCLE) 

1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VOH or Vot levels. 

4. At any given temperature and voltage condition, thz(max.) is less than tLz(min.) both for a given device and from 
device to device. 

5. Transition is measured +200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 
tested. 

6. Device is continuously selected with CS =Vit 

7. Address valid prior to coincident with CS transition low. 

8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 


TIMING WAVEFORM OF WRITE CYCLE(1) (GE Clock) 


twc 


Address eee 


; OL ANNANNUANUANNAN 
= YM TTL 
om WOM 


tAS (4) twWP (2) 


WE \\\) 
High-Z 
Data In VY 


AAA AA 


ei 
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Data Out 


XKAA 


_ S47 


KM616BV4002 — BiCMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (CS Controlled) - 


Address | a 


AW Se —>| {WR (5) 


cS 


UBB eeeeiaate OD cece 
we = AANA MALL LLL LLL LL 


tpw-——— —~ {DH 


High-Z | 


Data Out 


TIMING WAVEFORM OF WRITE CYCLE(3) (OB/LE Controlled) 


s YW TT 
« WOM" a 


at High-Z | : 


at : ee an 
x ove ae one Bek att 
; ay Re oa My 202 2F ot 
: ges None get ey See the “e 4 
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KM616BV4002 BICMOS SRAM 


NOTES (WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. A write occurs during the overlap of alow CS and WE. A write begins at the latest transition among CS and WE 
going low: A write ends at the earliest transition among CS going high and WE going high. twp is measured from 
the beginning of write to the end of write. 

. tcw is measured from the later of CS going low to end of write. 

_ tas is measured from the address valid to the beginning of write. 

. twR is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE going 
high. 

6. lf OE,CS and WE are in the Read Mode during this period, the 1/O pins are in the output low-Z state. Inputs of 
opposite phase of the output must not be applied because bus contention can occur 

7. For common |/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 

9, Dout is the read data of the new address. 

10. When C$ is low: I/O pins are in the output state. The input signals in the opposite phase leading to the output 

should not be applied. 


or & W 


FUNCTIONAL DESCRIPTION 


V0 Pin 
OE Supply Current 


Not Select 


en Disable a -Z | 


Lo, | 
i 
tA | oH 
L. H L pk, A | a ieee 
| pan pe oe jie -Z a 
| ae a Pe 
—. in a X a | oH | Write ae -Z Icc 
eee 
| peas 


*Noie : X means Don't Care. 
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Vv01-VO8 et eat | 
% ree Cont. 
VO9--VO16 ead | 
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Preliminary 


CMOS SRAM 


FEATURES 


¢ Fast Access Time 12,15,20 ns (Max.) 
¢ Low Power Dissipation 
Standby (TTL) : 50mA (Max.) 
| (CMOS): 10 mA (Max.) 
Operating KM616V4002A -12 : 240 mA (Max.) 
KM616V4002A -15 : 230 mA (Max.) 
KM616V4002A -20 : 220 mA (Max.) 
* Single 3.3+0.3V Power Supply 
¢ TTL Compatible Inputs and Outputs 
¢ Fully Static Operation 
-No Clock or Refresh required 
¢ Three State Outputs 
* Data Byte Control: CB : 1/01~I/O8 
UB : 1/O9~I/O16 
¢ Standard Pin Configuration 
KM616V4002AJ : 44-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


’ Pre-charge Circuit 


MEMORY ARRAY 


512 Rows 
512x16 Columns 


Rov select 


Ag A1o A11 A1l2 Ai3 Ai4 A15 A16 A17 


poe es ee 
4 
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vec 
vss 


6K x 16 Bit High-Speed CMOS Static RAM 


GENERAL DESCRIPTION 


The KM616V4002A is a 4,194,304-bit high-speed Static 
Random Access Memory arganized as 262,144 words 


by 16 bits. 


The KM616V4002A uses 16 commen input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. Also it 
allows that lower and upper byte access by data byte 
control (UB,CB). 7 

The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 

The KM616V4002A is packaged in a 400 mil 44-pin 
plastic SOJ. 


PIN CONFIGURATION (TOP VIEW) 


__PinName | __Pin Function 
| WE. | Write Enable 
| OE | OutputEnable 

Upper-byte Control (I/O9~I/O16) 
vss | Ground 


350 
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KM616V4002A CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS * 


pte smb Tang 
Voltage on Any Pin Relative to Vss 

| 

|Power Dissipation | PO 

°C 

C 


Storage Temperature -65 to 150 a ee 
Operating Temperature 0 to 70 


* Stresses greater than those listed under “Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70°C) 


Ground Vss 
input High Voltage | VIM 
Input Low Voltage Vit 


* Vit(Min.)= -2.0V ac (Pulse Widths10 ns) for I<20 mA 
** ViH(Min.)= Vcc+2.0V ac (Pulse Width<10 ns) for 1<20 mA 


DC AND OPERATING CHARACTERISTICS 
(Ta=0 to 70 °C, Vec=3.3+0.3V, unless otherwise specified) 


Vin=Vss to Vcc 


CS=Vin or OE=ViH or WE=Vi, 
VouT=Vss to Vcc 


Input Leakage Current 


‘Output Leakage Current 


Average Operating Current 


Min. Cycle, 100% Duty 
VIN = VIH or VIL 


icc ae 
CS=ViL, lour=0 mA, | = | 230 
ee 
ise | CS2Vm Min Gye 
Vor ee 
VOH 


Standby Power Supply Current 
CS$>Vcc-0.2V, f=0 MHz 
ViN = Vcc-0.2V or ViIN<O.2V 


Output Low Voltage 
| Output High Voltage | Von | 


CAPACITANCE *(t=1MHz, TA=25 °C) 


* Note: Capacitance is sampled and not 100% tested. 


an re 
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KM616V4002A CMOS SRAM 


AC CHARACTERISTICS 


TEST CONDITIONS | 
(TA=0 to 70 °C, Vcc=3.3+0.3V, unless otherwise specified) 


Parameter — | 
Input Pulse Level 
Input Rise and Fall Time | | | 


Input and Output Timing 


| Reference Levels 


Output Load a See below 


‘ 


Output Load (A) Output Load (B) — 
Dout (for tHZ, tLz, tWHZ, tow, toLz & toHz) 
+3.3V 


319 Q 


5 pF* 


oO 


Vi=1.5V © 


* Including Scope and Jig Capacitance 


KM616V4002A -12] KM616V4002A -15] KM616V4002A -20 
Symbol 


| Min | Max | Min | Max | Min | Max _| 


READ CYCLE 


Parameter 


Read Cycle Time . tRC 
Address Access Time 
Chip Select to Output 
{BA 
tLzZ 


ea 
| Chip Selectto Output eed 
[Output Enable Oust | tor | = 
ea 
ays 


LB.UB Access Time | tA 
Chip Enable to Low-Z Output as ae 
_Output Enable to Low-Z Output 


LB,UB Enable to Low-Z Output 
Chip Disable to High-Z Output 
LB.UB. Disable to High-Z Output_ 
Output Hold from Address Change 


. et Gao te 
a Be AB ae Sagas an 
cr ee as tates 
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KM616V4002A CMOS SRAM 


KM616V4002A -12| KM616V4002A-15 | KM616V4002A -20),, . 
Parameter Symbol Unit 
| Min. | Max. | Min. | Max. | Min. | Max._| 


[WiteGycetme ——Ssi«d swe | we | | ts | | | lf 
[chip Selectio Endctwite | ow | 8 | 0 | -| 2 | - [re 


WRITE CYCLE 


TIMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=Vi_, WE=Vin) 


SSS eS 


Address 


Data Out Data Valid 


Previous Data Valid 


-. 353 


ei 
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KM616V4002A CMOS SRAM 


TIMING WAVEFORM OF READ CYCLE(2) (WE=Vi) 


=s Wm legen 
oe Tn}  LETIITLU, 
oe RUAN — ee 
data ot tthe XK Datavaid AXKX 


NOTES (READ CYCLE) 

1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced 
to VOH or VoL levels. | 

4. At any given temperature and voltage condition, tuz(max.) is less than t.z(min.) both for a given device and from 
device to device. 

5. Transition is measured +200 mV from steady state voitage with Load(B). This parameter is sampled and not 100% 
tested. 

6. Device is continuously selected with CS =Vit 

7. Address valid prior to coincident with C$ transition low. 

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 


TIMING WAVEFORM OF WRITE CYCLE(1) (OE Clock) 


twc 


Address 7 a 


tWR (5) 


oF a NUNANAANAARANNNY 
cs Will") TTT 


- Sn 77077 


tas (4)> twP (2) 
, | 
WE WAY 
{DH 
High-Z 
Data In : eae. 
Data Out 
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KM616V4002A CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(2) (C5 Controlled) 


— twe 


Address Ce) 
tWR (5) 
= = 


BILE sseemanamnans nn recerereaoer 


« WOM ETT 
Data In ne Se 
eee on TN High-Z (@) 


TIMING WAVEFORM OF WRITE CYCLE(3) (UB/CB Controlled) 


twc 


=< Wt LETTE 


a tas (4) <> tBW 
UB/LB 


= TMM CLAELATUATLAT EA 
pseu 02 sez 
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KM616V4002A CMOS SRAM 


NOTES (WRITE CYCLE) 


1. 


All write cycle timing is referenced from the last valid address to the first transition address. 


2, Awrite occurs during the overlap.of. alow CS.and WE. A write begins at the latest transition among CS and WE 


Ooo wf 


going low: A write ends at the earliest transition among CS going high and WE going high. twp is measured from 


“the beginning of write to the end of write: 

_ tcw is measured from the later of CS going low to end of write. 

. tas is measured from the address valid to the beginning of write. 

. twR is measured from the end of write to the address change. twr applied in case a write ende as CS, or WE going 


high 


mi OE. CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 


opposite phase of the output must not be applied because bus contention can occur 


. For common i/O applications, minimization or elimination of bus contention conditions is necessary during read and 


write cycle. 


_ If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 
. Dout is the read data of the new address. 
. When CS is low : I/O pins are in the output state. The input signals i in the opposite phase leading to the output 


should not be applied. 


FUNCTIONAL DESCRIPTION 


1/0 Pin 
Su ly Current 
1/01~1/O8 /O9~1/O16 iia 
Not Select High-Z 


ona Disable High-Z | -Z = | 


DoutT =e Heal 
High- -Z } Dour 


ae 


4 
He 


- *Note : X means Don't Care. 
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- KM718B86 

- KM718BV87 

- KM718B90 

- KM718BV87AT 
- KM732V588 

- KM732V589/L 
- KM716V689 

- KM736V695/L 
- KM736V687 


Synchronous SRAM 


64K x18 
64K x 18 
64K x18 
64K x 18 
32K x 32 
32K xX 32 
64K x 16 
64K x 36 
64K x36 


Sync. 
sync. 
sync. 
Sync. 
sync. 
sync. 
sync. 
sync. 
sync. 


Burst SRAM with | 
Burst SRAM with | 
Burst SRAM with L 
Burst SRAM with | 
Pipe & Burst SRAM 
Pipe & Burst SRAM 
Pipe & Burst SRAM 
Pipe & Burst SRAM 
Burst SRAM with LB: 


KM718B86 


64Kx18 Synchronous SRAM 


64K x 18-Bit Synchronous Burst SRAM 


FEATURES 


¢ Synchronous Operation. 

* On-Chip Address Counter. 

* Self-Timed Write Cycle. 

* On- Chip Address and Control Registers. 
* Single 5V+5% Power Supply. 

« Byte Writable Function. 

¢ Asynchronous Output Enable Control. 
* ADSP.ADSC ADV Burst Control Pins. 
¢ TTL-Level Three-State Outputs. 

¢ 3.3V 1/0 Compatible. 

* 52-Pin PLCC Package. 


FAST ACCESS TIMES 


Parameter [Symbol] @ | © [10 | 12 [unm 
Clock 

access Tine | CO_| 8 | 9 | 10 | 12 | ns | 
Output Enable 


Cycle Time 


PIN CONFIGURATION(Top View) 


52-PLCC-SQ 


GENERAL DESCRIPTION 


The KM718B86 is a 1,179,648 bit Synchronous Static 
Random Access Memory designed to support 66MHz of 
Intel secondary caches. It is organized as 65,536 words 
of 18 bits and integrates address and control registers, 
a 2-bit burst address counter and high output drive 
circuitry onto a single integrated circuit for reduced 
component count implementations of high performance 
cache RAM applications. 

Write cycles are internally self-timed and synchronous. 
The self-timed write feature eliminates complex off chip 
write pulse shaping logic, simplifying the cache design 
and further reducing the component count. 

Bursts can be initiated with either the address status 
processor (ADSP) or address status cache controller 

(ADSC) inputs. Subsequent burst addresses are 
generated internally in the system's burst sequence and 
are controlled by the burst address advance (ADV) 

input. 

The KM718B86 is implemented in Samsung's high 
performance BiCMOS technology and is available in a 
52 pin PLCC package. Multiple power and ground pins 
are utilized to minimize ground bounce 


PIN DESCRIPTION 


Pin Name Pin Function 
A0~A15 Address Inputs 
K 


——— a 
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KM718B86 _  64Kx18 Synchronous SRAM 


LOGIC BLOCK DIAGRAM 


ai . Burst 64Kx18 
ss Ls BURST CONTROL LOGIC Address MEMORY 
ADSC Counter ARRAY 
ADSP 

= AO~At 
AO~A15 S ADDRESS 


_ \, DATA-IN 
Co REGISTERS 
uw CONTROL LOGIC 

UW OUTPUT 

LW BUFFER 

OF 


/00~I/017 


FUNCTION DESCRIPTION 


lhe KM718B86 is a synchronous SRAM designed to support the burst address accessing sequence of the i486/586 
microprocessor. All inputs (with the exception of OE) are sampled on rising clock edges. The start and duration of the 
burst access is controlled by ADSC and ADSP. The accesses are enabled with the chip select signals and output 
enable. Wait states are inserted into the access with ADV. 


Read cycles are initiated with ADSP (regardless of LW,UW and ADSC) using the new external address clocked into 
the on-chip address register whenever ADSP is sampled low, the chip selects are sampled active, and the output 
buffer is enabled with OE. ADV is ignored on the clock edge that samples ADSP asserted, but is sampled on the next 
and subsequent clock edges. The address is incremented internally for the next access of the burst when LW,UW is 
sampled HIGH and ADV is sampled low. 


Write cycles are performed by disabling the output buffers with OE and asserting LW,UW. LW,UW is ignored on the 

clock edge that samples ADSP low, but is sampled on the next and subsequent clock edges. The output buffers are 

disabled when LW,UW is sampled low (regardless of OE). Data is clocked into the data input register when LW, UW is 
sampled low. The address is incremented internally to the next address of burst if both LW,UW and ADV are sampled 
low. Individual byte write cycles are performed by sampling low only one byte write signal ( LW or UW ), and LW 

controls 1/00 - 1/07 and UW controls 1/08 - 1/017. 

Read or write cycles (depending on LW,UW) may also be initiated with ADSC, instead of ADSP. The differences 

between cycles initiated with ADSC and ADSP are as follows; 


¢e ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
« LW.,UW is sampled on the same clock edge that samples ADSC low (and ADSP high). 


Address are generated for the burst accesses as shown below. The starting point of the burst sequence is provided by 
the external address. The burst address counter wraps around to its initial state upon completion. 


BURST SEQUENCE TABLE 


First Address 


4 


Fourth Address 
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KM718B86 _  64Kx18 Synchronous SRAM 


TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 


Tes | aosr] mosc | mov [cwrow] « | Aswene accessed | Operator 
Dx tx [+ [wa | natsetced 
re a 
Ti [ex [ow | treat adress | bogn Bust ead cycle 
Tw fw De ow [+ | newtaccress [comin But Read Oye 
tT 
T 


| 
* 


a 
Tinrtix<xi{inelix 


>a ad 
a eae eo 
mi ix i x 


x< 
a 
re 


TP Pw | [on [+ | curentaaarss | suspend Burst ead Cycle 
<p 
cw Pw Pt [et ] nentacarss | continue Burt wite cycle 


NOTE 1: X means “Don't Care" 
NOTE 2: The rising edge of clock is symbolized by Tf 


F 
= 
: 


x< 
xr 
— 


ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 


NOTE 1 : X means "Don't Care" | 
NOTE 2: For write cycles that follow read cycles, the output buffers must be disabled with OE, otherwise data bus 


contention will occur. 


ABSOLUTE MAXIMUM RATINGS* 


ee 
nO 
a 


Storage Temperature -65 to +150 


Operating Temperature TOPR 0 to +70 
Storage Temperature Range Under Bias | -10 to +85 


“NOTE : Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above those 
indicated in the operating sections of this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 
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KM718B86 | - — : _ 64Kx18 Synchronous SRAM 


OPERATING CONDITIONS (°c < Ta< 70°C) 


Veo ae 


| Supply Voltage - | | 
| Grouns 


CAPACITANCE® (Ta=25°C, f=1MHz) pO 
[Parameter | _ Symbol 
Output Capacitance VouT=0V 


*NOTE : Sampled not 100% tested. 


TEST CONDITIONS (TA=0°C to 70°C, Vec=5V+5%, unless otherwise specified) 


Parameter 


Inout Pulse Level 
Input Rise and Fall Time (Measured at 0.3V and 2.7V) 


Input and Output Timing Reference Levels 


Output Load See Fig. 1 


DC ELECTRICAL CHARACTERISTICS (vcc=5v+5%, Ta=0°C to +70°C) 


Input Leakage Current Sti | Vcc=Max; Vin=Vss to Vcc 
Output Leakage Current | tol | Output Disabled 


Operating Current Icc Vec=Max A 


louTt=OmA 


Cycle Time 2 tCYC min 


Device deselected, lout=OmA, Min Cycle 


Standby Current 
; | All Inputs = VIH and Vit ,ViH = 3V and ViL=ov 


Tinpuvignvetage vn [SSS ne vemos] 


* Vil(min)=-3.0 (Pulse Width <20ns) 


| ELECTRONICS twas oe 


KM718B86 64Kx18 Synchronous SRAM 


AC TIMING CHARACTERISTICS (vcc=5v+5%, Ta=0°C to +70°C) 


a_i etree 
Fin [wax] win | toe win [tae] win Ma | 


cate Cider fs) fs] |] le] 
aa ee 

Pearce a CSN A ST OW) 
cameos tee 6. 3] 3) et tw 
Touputroe tomciecerign fon | s{ | 2[ |e] [s] [we 
apt crane wie Ovputawe [azo] of [ef] | [oe] [we 


os [es| [es] | 2s, [2s] [m= 
ras] es| es || = 
aaaess Advance Soup rocoarrign [aove| 25 | | 2s| | es[ [2s | | 
[one SeoctSoupte Clckrign [ess | es] es[ | 25] [2s | [ve 
Taaress Ho om ockrigh [ww [os] os] [os] [os | | m= 
Faasess Sas Hod tom Gkckrign [sn [os [as] [os] [os | | m= 
Poaarowromcearign [on | osf [os] | os[ [os | [m= 
[wre ro von Goexrign [ww [os [os] os] [os | |= 
aaiess Advance Hold ron Gocxrign | wove] 08 | | 05, | os] [os | | ro 
Fehip SeectHowiom Goakrgn [rsh [os [os] [os] [os | | m= 


NOTE : All address inputs must meet the specified setup and hold times for all rising clock (K) edges whenever ADSC 
and/or ADSP is sampled low and this device is chip selected. All other synchronous inputs must meet the 
specified sample and hold times whenever this device is chip selected. Both chip selects must be active 
whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 


Output Load (A) Output Load (B) 
(for tLZC, tLZOE, tHZOE & tHZC) 
: +5V 
Dout 
480 Q 
Z0=50Q Dout 
255 Q 5pF* 


VL=1.5V 
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Clock 


_ TIMING WAYEFORMOF READCYCLE _ 


BURST CONTINUED wiTH 
NEW BASE a 


VHS SnouoyouAS a —_—__ 


98a 1ZINy 


SIINOWLII13 


TW iii iy ay wy 


tAS (AH 
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(+2 OOOO 
AO AAR. 


Xo 


ATTA AD ABA 


OO NEC 000 Wa CCC URC ROCCROU ROO 


(ADV SUSPENDS BURST) ——-~_} 


| taDYS : tADYH ! ! 
WW WM A 


A 


ef OO 

2 a : 2 : : | : : | : ps <> tH : 

Data In EXXAAAAKXK 824 XK 022 KAK paz KAK oes MAK oa KAX 034 KAK 092 JX oaa KAK 094 
OE 


tHE 
oats ou {cox ior } — 


9888 1ZIN» 


INVHS SnouoiyoUAS gLxyHP9 


SUINOWLITI 


99E 


TIMING WAYEFORM OF COMBINATION REA DPWRITE CYCLE 


>  tCH tch -: 


Clock , [fhe pe Ne 
we TW A Tw Wy wy 
acreneTIIUTIINOX  XOOOOODOOIN  YORODONOOOOON YER OOOONOOO OOOO OOOO 
ow OOO Ci A we i 
cs XOX AXXO AXXO AXXO 

: tADYS: 3 tADVH : 7 | | . : 
my AAA AAA AA _ AAAAAAAAAX 
7 2 | 
— 7 tcO >| soe OE OK 

tLzc > tLZOE 

| | V7 _ ff VW VVV VV 
Data Out A a nek WK. 932 XK me KX = 


6 98eEBLZINy 


INVHS SnouolYyoUAS 8LXyP9 


SIINOHLOIII 
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TIMING WAYEFORM OF SINGLE READFWRITE CYCLE (ADSC Controlled) 
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Ea a eee ee oe 
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aan ae A P54 XX) 


98e8sLZINy 


WVHS snouoiysuAS 8LxXyr9 


SIINOHLII13 
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TIMING 'WAYEFORM OF SINGLE READAWRITE CYCLE (ADSP Controlled) | 
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KM718BV87 


64Kx18 Synchronous SRAM 


64K x 18-Bit Synchronous Burst SRAM 


FEATURES 

¢ Synchronous Operation. 

¢ On-Chip Address Counter. 
¢ Self-Timed Write Cycle. 


* On- Chip Address and Control Registers. 


« Single 3.3V+5% Power Supply. 
* Byte Writable Function. 


* Asynchronous Output Enable Control. 


* ADSP,ADSC,ADV Burst Control Pins. 


« TTL-Level Three-State Outputs. 
¢-5V Tolerant I/O. 
* 52-Pin PLCC Package. 


FAST ACCESS TIMES 


Clock 
Output Enable : 


52-PLCC-SQ 


GENERAL DESCRIPTION 


The KM718BV87 is a 1,179,648 bit Synchronous Static 
Random Access Memory designed to support zero wait 
state performance with advanced i486/Pentium address 
pipelining. 

When C$ is high, ADSP is blocked to control signals. 

It is organized as 65,536 words of 18 bits and integrates 
address and control registers, a 2-bit burst address 
counter and high output drive circuitry onto a single 
integrated circuit for reduced component count 
implementations of high performance cache RAM 
applications. 

Write cycles are internally self-timed and synchronous. 
The self-timed write feature eliminates complex off chip 
write pulse shaping logic, simplifying the cache design 
and further reducing the component count. 

Bursts can be initiated with either the address status 
processor (ADSP) or address status cache controller 
(ADSC) inputs. Subsequent burst addresses are 
generated internally in the system's burst sequence and 
are controlled by the burst address advance (ADV ) 
input. 

The KM718BV87 is implemented in Samsung's high 
performance BiCMOS technology and is available in a 
52 pin PLCC package. Multiple power and ground pins 
are utilized to minimize ground bounce 


PIN DESCRIPTION 


+3.3V Power Supply 


ELECTRONICS 
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LOGIC BLOCK DIAGRAM 
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FUNCTION DESCRIPTION 


The KM718BV87 is a synchronous SRAM designed to support the burst address accessing sequence of the i486/586 
microprocessor. All inputs (with the exception of OE) are sampled on rising clock edges. The start and duration of the 
burst access is controlled by ADSC and ADSP. The accesses are enabled with the chip select signals and output 
enable. Wait states are inserted into the access with ADV. 


Read cycles are initiated with ADSP (regardless of L[W,UW and ADSC) using the new external address clocked into 
the on-chip address register whenever ADSP is sampled low, the chip selects are sampled active, and the output 
buffer is enabled with OE. ADV is ignored on the clock edge that samples ADSP asserted, but is sampled on the next 
and subsequent clock edges. The address is incremented internally for the next access of the burst when LW,UW is 
sampled HIGH and ADV is sampled low. And ADSP is blocked to control signals by disabling CS. 


Write cycles are performed by disabling the output buffers with OE and asserting LW,UW. LW,UW is ignored on the 

clock edge that samples ADSP low, but is sampled on the next and subsequent clock edges. The output buffers are 

disabled when LW,UW is sampled low (regardless of OE). Data is clocked into the data input register when LW, UW is 
sampled low. The address is incremented internally to the next address of burst if both LW,UW and ADV are sampled 
low. Individual byte write cycles are performed by sampling low only one byte write signal ( TW or UW ), and LW 

controls 1/O0 - 1/07 and UW controls 1/08 - 1/017. 

Read or write cycles (depending on LW,UW) may also be initiated with ADSC, instead of ADSP. The differences 

between cycles initiated with ADSC and ADSP are as follows; 


* ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
« LW UW is sampled on the same clock edge that sampies ADSC low (and ADSP high). 


Address are generated for the burst accesses as shown below. The starting point of the burst sequence is provided by 
the external address. The burst address counter wraps around to its initial state upon completion. 


BURST SEQUENCE TABLE 


First | Address 


Fourth Address 
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TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 


| Address Accessed | Operation | 
| _External Address | Begin Burst Read Cycle 
| Extemal Address | Begin Burst Write Cycle 
__Extemal Address_| Begin Burst Read Cycle | 
PNA Not Selected 
| _NextAddress__| Continue Burst Write Cycle _| 
| NextAddress | Continue Burst Read Cycle _ 
___Current Address_| Suspend Burst Write Cycle _| 
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|Current Address | Suspend Burst Read Cycle | 
[Next address | Continue Burst Write Cycle 
|__NextAddress__| Continue Burst Read Cycle 
___ Current Address_| Suspend Burst Write Cycle 
| Curent address | Suspend Burst Read Cycle | 


eb fede Ef fa 

aggdoeo 

ee Efe 
reel 


a ee ace 


NOTE 1: X means "Don't Care" 
NOTE 2: The rising edge of clock is symbolized by tf 
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ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 


Te reas 100-0017 
Not Selected, Outputs High-Z 


NOTE 1 : X means "Don't Care" 
NOTE 2: For write cycles that follow read cycles, the output buffers must be disabled with OE, otherwise data bus 


contention will occur. 


ABSOLUTE MAXIMUM RATINGS* 


Parameter 


Voltage on Vcc Supply Relative to Vss 


Unit _| 
=e 
Voltage on Any Other Pin Relative to Vss VIN 
a 
cme 
Pee 


Storage Temperature -65 to +150 
Storage Temperature Range Under Bias -10 to +85 


*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above those 
indicated in the operating sections of this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 
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OPERATING CONDITIONS occ < Tas 70°C) 


Supply Voltage Vcc 


CAPACITANCE® (1a=25°C, f=1MHz) 


Vin=OV 
VouTt=0V 


“NOTE : Sampled not 100% tested. 


TEST CONDITIONS (Ta=0°C to 70°C, Vec=3.3V+5%, unless otherwise specified) 


Input Pulse Level 
input Rise and Fail Time (Measured at 0.3V and 2.7V) | 2ns 
Input and Output Timing Reference Levels ft 


DC ELECTRICAL CHARACTERISTICS (vcc=3.3Vv+5%, Ta=0°C to +70°C) 


Input Leakage Current Ee Vcc=Max; Vin=Vss to Vcc 
Output Leakage Current | tol | Output Disabled 


=a 
Operating Current Vcc=Max se 270 mA 
Times || 
7 Cycle Time > tCYC min | 2ons] = 250 
[Standby Curent | tsb | TS=ViHout=0ma,Min Cycle |= | 
La 
7 ara 
| 05" 


louT=OmA 


icc | 
Output Low Voltage lol=8.OmMA 
Output High Voltage loh=-4.0MA 


* Vil(min)=-3.0 (Pulse Width <20ns) 


2.4 
| = -0.5* 
2.2 
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AC TIMING CHARACTERISTICS (vcc=3.3V+5%, Ta=0°C to +70°C) 
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NOTE : All address inputs must meet the specified setup and hold times for all rising clock (K) edges whenever ADSC 
and/or ADSP is sampled low and this device is chip selected. All other synchronous inputs must meet the 
specified sample and hold times whenever this device is chip selected. Both chip selects must be active 
whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 


Output Load (A) | Output Load (B) 
(for tLZC, tLZOE, tHZOE & tHZC) 
+3.3V 
Dout 
319 Q 
Zo=50Q Dout 
VL=1.5V = 
* Including Scope and Jig Capacitance Fig. 1 


ELECTRONICS : _ 


SIINOULIIIS 


| Clock 


Address 


Data Out 


HOE 
tLZOE 


fs) 


TIMING WAYEFORM OF READ CYCLE © 


* tCH_[_tCh |” 


BURST CONTINUED WITH 
NEW isies ADDR ESS 


t (ADV INSERTS WAIT STATE) : 


ea oa a2 aT oa ac sz MH} orcs 


— L8AG8 LLIN 


INVUS SnoUuOIYyIUAS BLXHV9 sit 


64Kx18 Synchronous SRAM 


KM718BV87 


(MA) 


a a a a a a a a i 


A EETOOO ODO TOOOO OOO OOOO OOOO OOONOOOOE 


iin Wy WT iin A 
Ty 


/ V 


A 


XIOGEOOOOEAOOONOY  ESOGOROOGERSORA OOOO OOOO OOOO nO 


PA NAA XA XY AXA) 


‘ 
1 
‘ 
a 
a 
’ 
’ 


CXL NN AO 
‘ : 


f\ 


ND 


[\ 


375 


ELECTRONICS 


SJINOWLDT 


OLE 


TIMING WAYEFORM OF COMBINATION READMWRITE CYCLE 


1 tCH tCL 


AUS) COD 


ANA (XXX 


LN OOO 


e 
a 
t 
. 
ry 
$ 
ry 
' 
' 
t 


Oo a 


NS 


vAVAY, 


CN 


mPa 


OOONO_ANAAHHORIOO_ AT 


mi 


AYAVA 


H H 
' i ‘ 
. H 
‘ t 
‘ t 
: 1 


ON 


iY 
ry 
? 
. 
. 
s 
. 
t 
4a 
' 
ry 


taDYS 


vVANAYAY AE 
MAN 


\ 


MA 


CN 


tDS | tDH 


— 
reo | = lOE : 
ees 7 pees tLZOE oa i<—>/ 10H | 
or a a he 


Z8AG81ZINM 


INVHS Snouoiyouds gLxyP9 


SIINOWLDI13 


_ | emo ——ffor JI aes Yoo ior) {ooh 


LLE 0 


Data In 


TIMING WAYEFORM OF SINGLE READMRITE CYCLE (ADSC Controlled) 


ADSC 

vow IY O_O 

s I. © 1 A A AD AD A WD 
CO 


: : ' tcp: 
tHZOE tLZC; a 


ont 
Coal coro) 


Z8AG81ZIN» 


INVHS SnouolYyoUAS 81x19 


SIINOWLII14 


Address 
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64K x 18-Bit Synchronous Burst SRAM 


FEATURES 


¢ Synchronous Operation. 

¢ On-Chip Address Counter. 

¢ Self-Timed Write Cycle. 

¢ On- Chip Address and Control Registers. 
¢ Single 5V+5% Power Supply. 

¢ Byte Writable Function. 

e Asynchronous Output Enable Control. 
*ADSP.ADSCT. ADV Burst Control Pins. 
¢ TTL-Level Three-State Outputs. 

¢ 3.3V I/O Compatible. 

¢ 52-Pin PLCC Package. 


FAST ACCESS TIMES 
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PIN CONFIGURATION(Top View) 
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GENERAL DESCRIPTION 


The KM718B90 is a 1,179,648 bit Synchronous Static 
Random Access Memory designed to support 66MHz of 
Intel secondary caches. It is organized as 65,536 words 
of 18 bits and integrates address and control registers, 
a 2-bit burst address counter and high output drive 
circuitry onto a single integrated circuit for reduced 
component count implementations of high performance 
cache RAM applications. 

Write cycles are internally self-timed and synchronous. 
The self-timed write feature eliminates complex off chip 
write pulse shaping logic, simplifying the cache design 
and further reducing the component count. 

Bursts can be initiated with either the address status 
processor (ADSP) or address status cache controller 
(ADSC) inputs. Subsequent burst addresses are 
generated internally in the system's burst sequence and 
are controlled by the burst address advance (ADV) 

input. 

The KM718B90 is implemented in Samsung's high 
performance BiCMOS technology and is available in a 
52 pin PLCC package. Multiple power and ground pins 
are utilized to minimize ground bounce 


PIN DESCRIPTION 


Clock 


Write Enable 
a Chip Selects 


A0~A15 Address Inputs 


| OE | Output Enable | 
[vec | «SV Power Supply 
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LOGIC BLOCK DIAGRAM 
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FUNCTION DESCRIPTION 


The KM718B90 is a synchronous SRAM designed to support the burst address accessing sequence of the POWER 
microprocessor. All inputs (with the exception of OE) are sampled on rising clock edges. The start and duration of the 
burst access is controlled by ADSC and ADSP. The accesses are enabled with the chip select signals and output 
enable. Wait states are inserted into the access with ADV. 


Read cycles are initiated with ADSP (regardless of LW,UW and ADSC) using the new external address clocked into 
the on-chip address register whenever ADSP is sampled low, the chip selects are sampled active, and the output 
buffer is enabled with OE. ADV is ignored on the clock edge that samples ADSP asserted, but is sampled on the next 
and subsequent clock edges. The address is incremented internally for the next access of the burst when LW, UW is 
sampled HIGH and ADV is sampled low. 


Write cycles are performed by disabling the output buffers with OE and asserting LW,UW. LW,UW is ignored on the 
clock edge that samples ADSP low, but is sampled on the next and subsequent clock edges. The output buffers are — 
disabled when LW,UW is sampled low (regardless of OE). Data is clocked into the data input register when LW UW is 
sampled low. The address is incremented internally to the next address of burst if both LW,UW and ADV are sampled 
low. Individual byte write cycles are performed by sampling low only one byte write signal ( LW or UW ), and LW 
controls I/O0 - 1/07 and UW controls |/08 - 1/017. : | 

Read or write cycles (depending on LW,UW) may also be initiated with ADSC, instead of ADSP. The differences 
between cycles initiated with ADSC and ADSP are as follows; 


¢ ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
¢ [W,UW is sampled on the same clock edge that samples ADSC low (and ADSP high). 


Address are generated for the burst accesses as shown below. The starting point of the burst sequence is provided by 
the external address. The burst address counter wraps around to its initial state upon completion. 
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TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 


Address Accessed 
N/A Not Selected 
N/A 
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[eitema acess [Bop Burst ite Cycle 
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NOTE 1: X means "Don't Care" 
NOTE 2: The rising edge of clock is symbolized by Tf 


ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 


Read 1/00~1/017 


Outputs High- 


Not Selected, Outputs High-Z 


NOTE 1: X means "Don't Care" | 
NOTE 2: For write cycles that follow read cycles, the output buffers must be disabled with OE, otherwise data bus 


contention will occur. 


ABSOLUTE MAXIMUM RATINGS* 


nO 
[Torage on Veo SinpiyRetworoves idee dCs | 
a 


Storage Temperature -65 to +150 


Operating Temperature TOPR - 0 to +70 | 
Storage Temperature Range Under Bias -10 to +85 


*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above those 
indicated in the operating sections of this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. | 
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OPERATING CONDITIONS (0°C < Ta< 70°C) 


Symbol 
Supply Voltage 


CAPACITANCE® (ta=25°C, f=1MHz) 


*NOTE : Sampled not 100% tested.. 


TEST CONDITIONS (ta=0°C to 70°C, Vec=5V+5%, unless otherwise specified) 


input Pulse Level 0 to 3V 


Input Rise and Fall Time (Measured at 0.3V and 2.7V) 2ns 


Input and Output Timing Reference Levels 


Output Load 


Input Leakage Current 
Output Leakage Current 


Operating Current 


Vcc=Max; Vin=Vss to Vcc - 


Output Disabled 
Voc=Max 
lout=OmA 


Cycle Time > tCYC min 


_* Vil(min)=-3.0 (Pulse Width <20ns) 
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| tol 
Standby Current - iat 
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AC TIMING CHARACTERISTICS (vec=5vi5%, Ta=0°C to +70°C) 
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NOTE : All address inputs must meet the specified setup and hold times for all rising clock (K) edges whenever ADSC 
and/or ADSP is sampled low and this device is chip selected. All other synchronous inputs must meet the 
specified sample and hold times whenever this device is chip selected. Both chip selects must be active 


whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 


Output Load (A) Output Load (B) 
: (for tLZC, tLZOE, tHZOE & tHZC) 
+5V 
Dout 
480 Q 
Dout 
255 Q 5pF* 
VL=1.5V —_ 
* Including Scope and Jig Capacitance Fig. 1 
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KM718BV87AT 


PRELIMINARY 
64Kx18 Synchronous SRAM 


64K x 18-Bit Synchronous Burst SRAM 


FEATURES 


* Synchronous Operation. 

¢ On-Chip Address Counter. 

° Write Self-Timed Cycle. 

¢ On- Chip Address and Control Registers. 

¢ Single 3.3V+5% Power Supply. 

° SV Tolerant Inputs except I/O Pins 

¢ Byte Writable Function. 

* Global Write Enable Controls a full bus-width write 

¢ Asynchronous Output Enable Control. 

¢ /ADSP, /ADSC, /ADV Burst Control Pins. 

¢ /LBO Pin allows a choice of either a interleaved burst 
or a linear burst 

¢ Three Chip Enables for simple depth expansion with 
No Data Contention 

¢ TTL-Level Three-State Outputs. 

« 100-Pin TQFP Package. 


FAST ACCESS TIMES 


Parner [symbol] «| @ | 70 [one 
fveietine| were [v1 | v6 | a7 [ me 
sears] ico [s fo | wl ms 
cored wets ts] s| m= 


LOGIC BLOCK DIAGRAM 


GENERAL DESCRIPTION. 


The KM718BV87AT is a 1,179,648 bit Synchronous 
Static Random Access Memory designed to support zero 
wait state performance with advanced Pentium /Power 
PC address pipelining. 

When /CS1 is high, /ADSP is blocked to external signals. 

It is organized as 65,536 words of 18 bits and integrates 
address and control registers, a 2-bit burst address 
counter and high output drive circuitry onto a single 
integrated circuit for reduced component count 
implementations of high performance cache RAM 
applications. 

Write cycles are internally self-timed and synchronous. 
The self-timed write feature eliminates complex off chip 
write pulse shaping logic, simplifying the cache design 
and further reducing the component count. 

Bursts can be initiated with either the address status 
processor (/ADSP) or adress status cache controller 
(/(ADSC) inputs. Subsequent burst addresses are 
generated internally in the system's burst sequence and 
are controlled by the burst address advance (/ADV) input. 
The KM718BV87AT is implemented in Samsung's high 
performance BiCMOS technology and is available in a 
100 pin TQFP package. Multiple Power and ground pins 
are utilized to minimize ground bounce. 


Clk 
/LBO - Burst 64Kx18 
ror cata Address MEMORY 
IADSC oe Counter A'0~A'1 ARRAY 

z A0~A1 
AO~A15 » ADDRESS 
a zz REGISTER 

ICS1 \ DATA-IN 

ICS2 a REGISTERS 
CS2 : G 
IGW 
(BW Re ve CONTROL \ Sunes 
= ia [BUFFER 
/OE 
Da1~Da18 


ea 
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89 [] CLK 
88 [] /GW 
87 () /BW 
86 [] /OE 
85 [] /ADSC 
84 [] /ADSP 
83 [-] /ADV 
82 [J A8 

J AQ 


< 

i 
8 
a 


Nc. A15 
N.C. NKon 
N.C. Nc. 
VDDQ VDDQ 


Ononnwn = 


100 Pin 


TQFP 


(20mm x 14mm ) 


5 
Oo 
LION A OHO NOOO OOOO HAHAH 
TUT UU UU $k 
za 
2) 


VDD] 41 


A0-A15 Address Inputs 32, 33, 34, 35, 36 | | PowerSupply (+3. 3V) 
| 37, 44, 45, 46, 47 ' Ground 
48, 80, 81, 82, 99 | No Connect 
3 100 
Burst Address /ADVance | 83 
Address Status Processor 
Address Status Controller 3 
Clock -— Data Inputs/Outputs 
Chip Select oe 
Chip Select in | : 
Chip Select Output Po/WEr Supply 
Byte Write inputs 94. (+3.3V) 
Output Enable | | Output Ground 
Global Write Enable 
Byte Write Enable 
Burst Mode Control 


ELECTRONICS 


15, 41, 65, 91 
17, 40, 67, 90 
1,2,3,6,7,14,16,24 


(25,28, 29,30, 38,39 


42,43,49,50,51,52 
53,56,57,66,74,75 
78, 79,95, 96 
8,9,12,13,18,19,22 
23,24, 58, 59 62 

63, 68, 69, 72,73,74 | 
4, 11, 20, 27, 54, 61 
70, 77 : 

5, 10, 21, 26, 55, 60 


| 71, 76 
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PRELIMINARY 
KM718BV87AT 64Kx18 Synchronous SRAM 


FUNCTION DESCRIPTION 


The KM718BV87AT is a synchronous SRAM designed to support the burst address accessing sequence of the 
Pentium and Power PC based microprocessor. All inputs (with the exception of /OE and /LBO) are sampled on rising 
clock edges. The start and duration of the burst access is controlled by /ADSP, /ADSC, /ADSP,/ADV and Chip Select 
pins. 


Read cycles are initiated with /ADSP ( or /ADSC) using the new external address clocked into the on-chip address 
register when both /GWE and /BWE are High. When /ADSP is sampled low, the chip selects are sampled active, and 
the output buffer is enabled with /OE, the data of cell array accessed by the current address are projected to the 
output pins. 

Write cycles are also initiated with /ADSP ( or /ADSC) and are consisted of two kind of operations ; All byte write 
operation and individual byte write operation . 

All byte write occurres by enabling /GWE ( in dependent of /BWE and /BWx.) , and individual byte write is performed 
onlywhen /GW is High and /BWE is Low. /WEa controls DQ1~DQ9, /WEb controls DQ10~DQ18. 


/CS1 is used to enable the device and conditions internal use of /ADSP and is sampled only when a new external 
address is loaded. | 


/ADV is ignored at the clock edge when /ADSP is asserted, but can be sampled on the subsequent clock edges. The 
address increases internally for the next access of the burst when /ADV is sampled low. 


Addresses are generated for the burst access as shown below. The starting point of the burst sequence is provided by 
the external address. The burst address counter wraps around to its initial state upon completion. The burst sequence 
is determined by the state of the /LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is 
High or N.C, Interleaved burst sequence is selected 


(Interleaved Burst , /LBO=High or N.C) 


BURST SEQUENCE TABLE 


/LBO pin} High or N.C 


First Address 


| 


Fourth Address 


/LBO pin Low 


First Address 


’ 


Fourth Address 


| ELECTRONICS | a 
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TRUTH TABLES 
SYNCHRONOUS TRUTH T2ere 


TT eae | eee 

t [x Pe [1 I taterat Address | Besin Burst Wite cycle 

Tie [x Tn [1] etemataderess [Benin Burst Read Cycle 

Toc [n [aw [i [a [1 | westadaress | Continue Bust Read Cycle 

Tx [x [nw Pu [1 [1 [Wert adaress | Continue Bust Reed Cycle 

Pex fx Tw Pu fo Tt 1 | New Adiess | Continue Bust Wite cycle 
x 


X H L L f i i 
x tx [x |H | w |H | WH Lt | curentaddress | suspend Burst Read Cycle _| 


PHL txt x Twn LH | 1 | curenadiess [ Supendpust fend Cyie | 
Px |x |x |H | | |e | t | current address | Suspend Burst Write Cycle _| 


PP Po Pa Pe eT castes [suppose 


NOTE : 

1. X means "Don't Care" 

2. The rising edge of clock is symbolized by f 

3. WRITE =L means Write operation in WRITE TRUTH TABLE 
/WRITE =H means Read operation in WRITE TRUTH TABLE 

4. Operation finally depends on status of asynchronous input pins (/OE) 


a 


WRITE TRUTH TABLE 


WRITE BYTE b 
WRITE ALL BYTEs 
WRITE ALL BYTEs | 


1. X means "Don't Care" 
2. All inputs in this table must meet setup and hold time around the rising edge of CLK ( f ) 


ELECTRONICS 
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ABSOLUTE MAXIMUM RATINGS* 


Parameter 


Storage Temperature Range Under Bias 


*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above those 
indicated in the operating sections of this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


OPERATING CONDITIONS orc < Ta < 70°C) 


symbol | Min | Typ, 
Supply Voltage 
ee ee ee 


CAPACITANCE® (ta =25°C, f=1MHz) 


*NOTE : Sampled not 100% tested. 


TEST CONDITIONS (ta=0°c to 70°C, Vcc=3.3V+5%, unless otherwise specified) 


Input and Output Timing Reference Levels 


Output Load See Fig. 1 


alae? 
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1 
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DC ELECTRICAL CHARACTERISTICS meine TA=0°C to +70°C) 


ee, (SS 
i 
| tol 
| ee 
ae 
ce 
aes 
Le 


Input Leakage Current Vcec=Max; VIN =Vss to Vec 
Output Leakage Current 


Operating Current Wessex 


louT=0mA 


Cycle Time 2 tCYC min 
CS=VIH, lout =OmA, Min Cycle 


lol=8.0mA aa 


*Vil(min)=-3.0 (Pulse Width = 20ns) 
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AC TIMING CHARACTERISTICS (vcc=3.3vt5%, Ta=0°C to +70°C) 


_— ins See 


tcvC oa is tee 
ae 


Clock Access Time 


Output Enable to Data Valid 
Clock High to Output Low-Z 


[SuputeneieHiehtoOupatien2 | wzoe| 2 
Clock High to Output High-Z tHZC 


Address Status Setup to Clock High 
Data Setup to Clock = 


‘AOS 
Chip Select Setup to Clock High tCSs 


Write Hold from Clock High 
Address /ADVance Hold from Clock High 
Chip Select Hold from Clock High 


a> 


Ss 
tDS 


mt 


WH 
tADVH 
tCSH 


NOTE : All address inputs must meet the specified setup and hold times for all rising clock (K) edges whenever /ADSC 
and/or /ADSP is sampled low and this device is chip selected. All other synchronous inputs must meet the specified 
sample and hold times whenever this device is chip selected. Both chip selects must be active whenever /ADSC or 
/ADSP is sampled low in order for the this device to remain enabled. 


Output Load (A) Output Load (B) 


(for tLZC, tLZOE, tHZOE & tHZC) 

+3.3V 
Dout 

319Q 

Dout 

353 Q 5pF* 

VL=1.5V a be 
* Including Scope and Jig Capacitance Fig. 1 
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SJINOULDI13 


- Clock 
: [ADSP 


/ADSC 


Address 


- WRITE 
Ics 


- [ADV 


/OE 


' Data 


aie] ADVH 


rere | 


‘inom 


TIMING WAVEFORM OF READ CYCLE , 


: tCH tcl 


Ath. 


Aa : 


Wh AE. 


'VADV INSERTS WAIT STATE) : 


AB. 


Ah. 


TU 


a8 ZINY 


— LWL8/ 


WVUS SnouoyoUAs BLxXyP9 


AYVNIWNT Tadd 


SOINOHLDDI13 


Z6¢ 


~ TIMING WAVEFORM OF WRITE CYCLE 


> tCH Cl. 2 


Clock 
/ADSP 
/ADSC 

Address 

WRITE 


ICS 


> tADVS: Les! tADVH 


nov) ” 7 a 7 i te i? cm ait Tio 


| 0 z ™ : : EC 


Data In Cc INGNGH = We WY = a Wa = Wh oe oe D3-4 


tHZOE 
Data Out ( a0.3_X VV 
XXX Q3-4 


IVZ8A881bZIN 


INVYS SnouoIYyoUAS B8LxXyP9 


AYVNIAT Tadd 


TIMING WAVEFORM OF COMBINATION READ/WRITE CYCLE 


| Clock | 


SIINOWLDIT3 


- JADSP 


' Address 


: : sfevice| mn : 
AY ANAYAYAYAY,V AMA AYAYAYAVAYAVAVAVAYAVA" VA 
KAY) Nd ED NAKAAANA 1c 


OHO 
ON 


WRITE 


COOK 


‘res YOXMYOOOURA._AOUROOOIROOO,_ARRROOOROOOU ARO 


(AACONUNKOOUNOAKONKUONONKONKOO 


7 SOT 
/ADV XMM 


QORROOURROOUN””YHROOOROOOERY”YHOOOOCOOOURA_ARAND, ACER, _AOCRROOROOORO 


/OE 


Data In 


<> 


; : | ie : . tOH : 3 
tLZc-* ; ; tLZIOE ff 
: |, I y, AT WV 
pace (ey rh XX 2 AX 8 NN oe) 


A | 


INVUS SNouosyoUAS BLxyP~9 


AYVNINM add 


- LVL8A881-LIN 


SUINOYLIITS 


66 


TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE(/ADSC Controlled) 


Clock 


/ADSC 


Address 
WRITE 


ICS 


IADV NOC ATATN 


IOE : 
= : : : : : : too 3 - 
tLZOEF] : ° ; — tHZOE™ ° : zc <=> : 10H 4 
not AXA 2+ MAX 22-1 J 94 vii oe XX =) 
Data Out \ } 4 KX MA} N MM 
Data In 


LVZ8A881bZIN» 


INVYS SnouciYyoUAS gLxyP9 


AYVNIAI Tadd 


SIINOYLI3I13 


Clock 


/ADSP 


Address 


WRITE 


Tics 


IADV 


/OE 


Data Out 


Data In 


AANA uN _ , _ . ARE rt 


TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE(/ADSP Controlled) 


ENON ADA AT AAA 


Neon i ri c= el mC As mic As Sn 


F A mH 


- | | Es , ee | : 3 3 : = : “10H - 
bo MK 2+ A 2 A 2 : | (aes 
\ Mi MM WW a3 Ah O87 AMA 


05-1 MAMAN K C= TN 


ane TTY SLXMP9 — = — ood | 


LVZ8AG8LZINM 


AYVNIANT Tadd 
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APPLICATION INFORMATION 


DEPTH EXPANSION 


The KM718BV87AT has two additional chip selects for simple depth expansion. This permits easy secondary 
cache upgrades from 64K depth to 128K depth without extra logic. 


“oe V/O[0:71] 


A[O:16] 


a Address Data 


Address 


72-bits 
Microprocessor 


Addre: 64Kx18 
Ik SB 
SRAM 


C 


(Bank 1) 


1 
/ADV /ADSP 


INTERLEAVE READ TIMING 


( Refer to non-interleave write timing for interleave write timing ) ; 


Clock 
f{ADSP 
Address 
[0:15] 
WRITE 
: : : tCSS. tCSH : . : : ; 
RWI IIR AIA AAA 
ics : Y.9.9,9.9.9.9,9.0.0,9,0,9.0.0.9,9,0.0.0,0.0.4.0,0.0.0,0 a 0.0.0.0. , WAAAY AAA AA 
Bank 0 is selected by CS2, and Bank 4 is deselected by /CS2 ; : 
A16 
/ADV 
IOE 
pata out ———- fara UK oo WL on WK J 
(Bank 0) | 


Data Out | (02-4 KX 02-2 XXX 2-2 KXX 02-4 }) | 


(Bank 1) 


ei” 
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KM732V588 


| SaKxs2 vical SRAM 


32K x 32-Bit Synchronous Pipelined Burst SRAM | 


FEATURES 


¢ Synchronous Operation. 

e 2 Stage Pipelined operation with 4 Burst 
* On-Chip Address Counter. 

° Self-Timed Write Cycle. 


° Of eup Address and Control’ is le oe 


°¢ 5V tolerant ac. 

* Byte Write Enable Control 

¢ Asynchronous Output Enable Control. 

« ADSP,ADSC,ADV Burst Control Pins. 

¢ Transparent Logic Support for 1 or 2 CPU 
¢ TTL-Level Three-State Outputs. 

¢ TTL Compatible Inputs. 

° 100-Pin QFP/TQFP Packages . 


FAST ACCESS TIMES 


LOGIC BLOCK DIAGRAM 


rOovpaZzZoOo. 
zmman-aomn 


DQ1~DQ32 


Symbol] 413] 15 | 47 [unt 
cycle Time | reve | 75 | 66 | 60 | Miz 
pesmstng | 00 | 7{ of 2} ne 
Access Time 
Output Enable 
Access Time 


GENERAL DESCRIPTION 


The KM732V588 is a 1,048,576-bit Synchronous Static 
Random Access Memory designed for high 


| ‘performance with advanced i486/Pentium address 


pipelining. When CST is nah ADSP is blocked to 


~ control signals. : 
., Itis organized as 32,768 words of 32 bits. and integrates 
address and control registers, a 2-bit burst address 


counter and high output drive circuitry onto a single 
integrated circuit for reduced component count 
implementations of high performance cache RAM 
applications. | 
Write cycles are internally self-timed and synchronous. 


The self-timed write feature eliminates complex off chip 


write pulse shaping logic, simplifying the cache design 
and further reducing the component count. 

Bursts can be initiated with either the address status 
processor (ADSP) or address status cache controller 
(ADSC) inputs. Subsequent burst addresses are 
generated internally in the system's burst sequence and 
are controlled by the burst. address advance (ADV ) 
input. 

The KM732V588 is fabricated using Samsung's high 
performance CMOS technology and is available in a 
100 pin PQFP package. Multiple power and ground 
pins are utilized to minimize ground bounce | 


‘Burst 
- Address 
Pies Counter 


32Kx32 


MEMORY — 
ARRAY 


A’0~A'1 | 


\, DATA-IN | 
REGISTERS 


OUTPUT 
P REGISTERS 


BUFFER 
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KM732V588 32Kx32 Synchronous SRAM 


PIN CONFIGURATION (TOP VIEW) 


N.C. 
DQC 
DQC 
VDDQ 
VSSQ 
DQC 
pac , 
= 100 P 
pac * In 
VSSQ 
VDDQ 
DQC 
DQC 
N.C. 
VDD 


ie QFP/TQFP 


DQD 
DQD 
VDDQ 
VSSQ 
DQD 
DQD 
DQD 
DQD 
VSSQ 
VDDQ 
DQD 
DQD 
N.C. 


(20mm x 14mm ) 


N.C. (31 
AS (732 
A4 £533 
A3 CO)34 
A2 [C35 
Af 

AO (3? 
N.c. [38 
N.c. [39 
vss C40 
¥Db [41 
N.C. £42 
N.C. (743 
Ai4 (44 
Ai3 (oy45 
Ai2 (46 
Ait (147 
A1o (148 
N.C. (249 
N.C. (750 


PIN NAME 


32, 33, 34, 35, 36 No Connect 1, 14, 16, 30, 31, 38 | 

37, 44, 45, 46, 47 39, 42, 43, 49 ,50 

48, 81, 82, 99, 100 51, 64, 66, 80,87 | 
Burst Address Advance 83 | 88 
Address Status Processor} 84 Data Inputs/Outputs | 2, 3, 6, 7, 8, 9, 12 
Address Status Controller | 85 | 13, 18, 19, 22, 23 
Clock 89 24, 25, 28, 29, 52 
Chip Select 98 53, 56, 57, 58, 59 
Chip Select 97 62, 63, 68, 69, 72 
Chip Select 92 73, 74, 75, 78, 79 
Byte Write Enable 93, 94, 95, 96 Output Power Supply | 4, 11, 20, 27, 54, 61 
Output Enable 86 (+3.3V) 70, 77 
Power Supply (+3.3V) 15, 41, 65, 91 Output Ground 5, 10, 21, 26, 55,60 
Ground 17, 40, 67, 90 | 71, 76 | 
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32Kx32 Synchronous SRAM 


FUNCTION DESCRIPTION 


The KM732V588 is a synchronous SRAM designed to support the burst address accessing sequence of the 
i486/Pentium microprocessor. All inputs (with the exception of OE) are’sampied on rising clock edges. The start and 
duration of the burst access is controlled,by ADSC, ADSP and ADV. The accesses are enabled with the chip select 
signals and output enable. Wait states are inserted into the access with ADV. | 


Read cycles are initiated with ADSP (regardless of WEx and ADSC) using the new external address clocked into the 
on-chip address register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is 
enabled with OE. In read operation the data of cell array accessed by the current address, registered in the Data-out 
registers by the positive edge of Clik, are carried to the Data-out buffer by the next positive edge of Clk. The data, 
registered in the Data-out buffer, are projected to the output pins. ADV is ignored on the clock edge that samples 
ADSP asserted, but is sampled on the subsequent clock edges. The address increases internally for the next access 
of the burst when WEx are sampled HIGH and ADV is sampled low. And ADSP is blocked to control signals by 
disabling CS7. 


Write cycles are performed by disabling the output buffers with OE and asserting WEx. WEx are ignored on the clock 

edge that samples ADSP low, but are sampled on the subsequent clock edges. The output buffers are disabled when 
WEx are sampled low (regardless of OF). Data is clocked into the data input register when WEx sampled low. The 

address increases internally to the next address of burst if both WEx and ADV are sampled low. Individual byte write 

cycles are performed by any one or more byte write enable signals( WEa, WEb, WEc or WEd ) sampled low. WEa 

controls DQ1~DQ8, WEb, controls DQ9~DQ16, WEc controls DQ17~DQ24 and WEd controls DQ25~DQ32. Read or 
write cycles (depending on WE) may also be initiated with ADSC, instead of ADSP. The differences between cycles 

initiated with ADSC and ADSP are as follows; 


¢ ADSP must be sampled high when ADSCT is sampled low to initiate a cycle with ADSC. 
* WEx are sampled on the same clock edge that samples ADSC low (and ADSP high). 


Addresses are generated for the burst access as shown below. The starting point of the burst sequence is provided by 
the external address. The burst address counter wraps around to its initial state upon completion. 


BURST SEQUENCE TABLE 


First Address 


Fourth Address 


o0o — 
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TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 


| cst| cs2| ts2[ADSP|ADSC| ADV| WEx| K | Address Accessed | Operation —_—| 
Tatxfx[x[elx[>x[+] wa | Nosetced 
Tee oc eo oc aot Sette 
oc eo x oe aot Sete 
Te [wa [Not Selected 
Dr [wa [nt eco 
ER 
cz 


t 
H Tl his) mes | coon, 
px i xt xt ata tet ett | nextaddress | Continue Burst write Cycle _| 
pet x} xt xt ute} eft | Nextaddress | Continue Burst write Cycle | 
px it xt xt arta | at wt | current Address | suspend Burst Read Cycle | 
pHi xt x {xf | a] HI] t | curentaddress | Suspend Burst Read Cycle _| 
px { x{ x} ata | wt t | t | curentAddress | suspend Burst Write Cycle | 
pHi xix txt ut wt ett | curentAddress | suspend Burst write Cycle _| 


NOTE 1 : X means “Don't Care” 
NOTE 2: The rising edge of clock is symbolized by Tf 


PASS-THROUGH TRUTH TABLE 


Previous Cycle Present Cycle | Next Cycle | 
[Operation _‘[WEx| Operation —<([CST[Wex] or] 
Read Cycle 


Write Cycle, All bytes : Nese hires cyae : L 
Address=An-1, Data=Dn-1 soni ; Data=Qn 
Data=Qn-1 
Write Cycle, All bytes No new cycle No carryover from 
Address=An-1, Data=Dn-1 L Data=Qn-1 previous cycle 
Write Cycle, All bytes No new cycle No carryover from 
Address=An-1, Data=Dn-1 L Data=High-Z previous cycle 


ELECTRONICS 


eS 
~ Voltage on Any Other Pin Rélative to Vss an of 


*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above those 
indicated in the operating sections of this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. _ | : 


Can 


- Storage Temperature 


Operating Temperature | 


Storage Temperature Range Under Bias — 


OPERATING CONDITIONS (0°C < Ta< 70°C). 


[Paramore | _Symbot 


Supply Voltage 


Operating Current Voo=Max 
lout=OmA 
Cycle Time 2 tCYC min 
Standby Current Device deselected, louT=OmA, 
Cycle Time = tCYC min 
All Inputs=Fix (Vop-0.2 or 0.2V) 


Device deselected, lout=0OmA, 


Cycle Time =OMHz 


en | All Inputs=Fix (Voo-0.2 or 0.2V) | 
[Output Low Voltage | Vol_| tok8.0mA 
[Output High Voltage |_Voh_| toh=-4.0mA 2 
inputHighvotage ss |_svin | Ci‘“‘CSC;C;C‘*dSC2:s«S| ss |v 


* Vil(min)=-3.0 (Pulse Width <20ns) 
** in Case of I/O Pins, the Max.Vih=Vcc + 0.5V 


Pers vnig 
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KM732V588 32Kx32 Synchronous SRAM 


CAPACITANCE® (Ta=25°C, f=1Mhz) 


Output Capacitance CouT | voursov | 


*NOTE : Sampled not 100% tested. 


TEST CONDITIONS (Ta=0°C to 70°C, Von=3.3V-5%/+10%, unless otherwise specified) 


Tipu ise and Fal Tire Weasuedatoavendan) «| we 


Output Load (A) Output Load (B) 
| (for tLZC, tLZOE, tHZOE & tHZC) 
+3.3V 
Dout 
319 Q 
Dout 
353 Q 5pF” 


* Including Scope and Jig Capacitance 


Fig. 1 


Pasi ELECTRONICS a — 


KM732V588 © = 382Kx32 Synchronous SRAM 


AC TIMING CHARACTERISTICS (Voo=3.3V-5%/+10%, TA=0°C to +70°C) 


588-13 | KM732V588-15 | KM732V588-17 


N 
gl 


io) 
ayo 


25 | 
| 25 
| 28 | 
| 05 | 
| 05 | 
| 05 | 
| os 


NOTE: All address inputs must meet the specified setup and hold times for all rising clock (Clk) edges whenever 
ADSC and/or ADSP is sampled low and this device is chip selected. All other synchronous inputs must meet 
the specified sample and hold times whenever this device is chip selected. Both chip selects must be active 
whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
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NOTE : The meaning of CS=Low is CSt=Low, CS2=High, and CS2=Low. CS=High means is CS1=High or CS2=Low or CS2=High. 
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KM732V589/L 


— . 32Kx32 Synchronous SRAM 


32K x 32-Bit Synchronous Pipelined Burst SRAM 


FEATURES 


¢ Synchronous Operation. 

° 2 Stage Pipelined operation with 4 Burst 

¢ On-Chip Address Counter. 

¢ Self-Timed Write Cycle. 

¢ On- Chip Address and Control Registers. 

¢ Single 3.3V-5%/+10% Power Supply. 

¢ 5V Tolerant Inputs except I/O Pins 

¢ Byte Write Enable Control 

¢ Global Write Enable Controls a full bus-width write 

¢ Power Down State via ZZ Signal. 

« LBO Pin allows a choice of either a interleaved burst 
or a linear burst 

¢ Three Chip Enables for simple depth expansion with 
No Data Contention ; 2 cycle Enable,1 cycle Disable 

¢ Asynchronous Output Enable Control. 

¢e ADSP,ADSC,ADV Burst Control Pins. 

¢« TTL-Level Three-State Outputs. 

¢ 100-Pin QFP /TQFP Package. 


FAST ACCESS TIMES 


symbol] 13 | 15 | 17 [uni 
Clock 

omsstime | CO | 7] 8] 9] ne 
Output Enable 

faoveestime | OE | 6] 7] 8] as | 


LOGIC BLOCK DIAGRAM 


Clk 
[BO ee 
ADV 

ADSG 


BURST CONTROL 
LOGIC 


wish 


> CONTROL 
RE LOGIC 
ieay 

ag 


ADSP 


‘D, 
CSI haa 
Cs2 | } 
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GW 
BW 
WEa 
WEb 
WEc 
WEd 
OE 
22 


DQ1~DQ32 


oR 
E 
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Ny 
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R 
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REGISTER 


> 
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GENERAL DESCRIPTION 


The KM732V589/L is a 1,048,576-bit Synchronous 
Static Random Access Memory designed for high 
performance Second level Cache of i486/Pentium and 
/Power PC based System. 

It is organized as 32,768 words of 32 bits and integrates 
address and control registers, a 2-bit burst address 
counter and added some new functions for high perform 
-ance cache RAM applications; GW,BW,LBO, ZZ. 

Write cycles are internally self-timed and synchronous. 


_ Full bus-width write is done by GW ,and each byte write 


is performed by the combination of WEx and BW when 
GW is High. 

When CS1 is high, ADSP is blocked to control signals. 
Bursts can be initiate with either the address status 
processor (ADSP) or address status cache controller 
(ADSC) inputs. Subsequent burst addresses are 
generated internally in the system's burst sequence and 
are controlled by the burst address advance (ADV ) 
input. 

[BO Pin is DC operated and determines burst sequence 
( linear or Interleaved ). 

ZZ Pin controls Power Down State and reduces Stand 
by current regardless of CLK. 

The KM732V589/L is fabricated using Samsung's high 
performance CMOS technology and is available in 100 


pin QFP / TQFP package. Multiple power and ground 


pins are utilized to minimize ground bounce 


32Kx32 
MEMORY 
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Burst 
Address 
Counter 


DATA-IN 
REGISTERS 
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KM732V589/L = ~~ ~—.. 32Kx32 Synchronous SRAM 
PIN CONFIGURATIO 


N(TOPVIEW) = 
we Nw YO 2 na OW 
‘ec BEESOSBSSSeeuBBees 
Monon nono nnnonoonnnn 
SHRARARRHGAARMDARSSDSE BSED 
Nc. C41 7 | eee ees oe PI N.C. 
DOQC 2.0 L—] DQB 
DQC bed 3 jt DOB 
vpp@ CJ 4 I vopa 
vssq C4 5 ——] vSsQ 
pac C6 [J pas » 
pac C47 | . c—] pas 
pac + 8 ast | | —I DOB 
pac | sai pt DOB 
VSSQ bem 1 OO Pin jd VSSQ 
VDDQ 4 Ld VDDQ 
pac Co -—I DOB 
DQC Eames pd DQB 
N.C. jl VSS 
VDD bed Led NLC. 
No & QFP/ TQFP = voo 
vss L-} 17 | 64 et ZZ 
pap lead DOA 
ia [J Daa 
ee = ( 20mm »,4 14mm ) | VODQ 
vssq JI VSSQ 
pap pd DOA 
pap peed DOA 
pop pad DOA 
pap eed DOA 
VSSQ band peed VSSQ. 
vpDa Lt VDDQ 
pap — DOA 
pap “ ce —— | DQA 
NC. “4H SSSSERSRSSSTIS TE SSS FB SPO NC 
OULU UUUU UU UU UU Uo oe 
Beseare SP BasstresrEresy 
Cteqee te te ZeAarr>-ezea At aete tet Za 
PIN NAME 


AO-A14 | Address Inputs 32; 33, 34, 35, 36 Power Supply (+3.3V)} 15, 41, 65, 91 
37, 44, 45, 46, 47 3 Ground | | 17, 40, 67, 90 
| 48, 81, 82, 99, 100 No Connect 1, 14, 16, 30, 38,39, 
Burst Address Advance | 83 _* 7 42, 43, 49 ,50, 51, 
Address Status Processor} 84. = ran oe 66, 80 | 
Address Status Controller | 85 ae Data Inputs/Outputs | 2, 3, 6, 7, 8, 9, 12 
Clock 89 | 13, 18, 19, 22, 23 
Chip Select 98 24, 25, 28, 29, 52 
Chip Select 97 | : 53, 56, 57, 58, 59 
Chip Select 1 92 : ane 62, 63, 68, 69, 72 
Byte Write Enable — 93, 94, 95, 96 | 73, 74, 75, 78, 79 
Output'Enable 86 | Output Power Supply | 4, 11, 20, 27, 54, 61 
Global Write Enable 88 (+3.3V) 70, 77 
Byte Write Enable 87 Output Ground » 5, 10, 21, 26, 55,60 
Power Down Input 64 | a | 71, 76 
Burst Mode Control} 31 


‘ itera F823 anes oo es AEE naa a Oo a is ; ‘ ‘ : 
eg a eS NE one? 
aes er tee ane 
a r - Pires . 
* . : set a ra % or 
bee es - 4, 
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KM732V589/L 32Kx32 Synchronous SRAM 


FUNCTION DESCRIPTION 


The KM732V589/L is a synchronous SRAM designed to support the burst address accessing sequence of the 
i486/Pentium and Power PC based microprocessor. All inputs (with the exception of OE / ZZ ) are sampled on rising 
clock edges. The start and duration of the burst access is controlled by CS1, ADSC, ADSP and ADV. The accesses 
are enabled with the chip select signals and output enable signals. Wait states are inserted into the access with ADV. 


During normal operation, ZZ must be pulled LOW. When ZZ is pulled HIGH, the SRAM will enter a Power Down 
State. At this time, internal state of the SRAM is preserved. When ZZ returns to LOW, the SRAM normally operates 
after 2 cycles of wake up time. 


Read cycles are initiated with ADSP (regardless of WEx and ADSC) using the new external address clocked into the 
on-chip address register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is 
enabled with OE. In read operation the data of cell array accessed by the current address, registered in the Data-out 
registers by the positive edge of Clk, are carried to the Data-out buffer by the next positive edge of Clk. The data, 
registered in the Data-out buffer, are projected to the output pins. ADV is ignored on the clock edge that samples 
ADSP asserted, but is sampled on the subsequent clock edges. The address increases internally for the next access 
of the burst when WEx are sampled HIGH and ADV is sampled low. And ADSP is blocked to control signals by 
disabling C$1. 


All byte write is done by GW (regardless of BW and WEx.) ,and each byte write is performed by the combination of 
BW and WEx. when GW is High. 

Write cycles are performed by disabling the output buffers with OE and asserting WEx. WEx are ignored on the clock 
edge that samples ADSP low, but are sampled on the subsequent clock edges. The output buffers are disabled when 
WEx are sampled low (regardless of OE). Data is clocked into the data input register when WEx sampled low. The 
address increases internally to the next address of burst if both WEx and ADV are sampled low. Individual byte write 
cycles are performed by any one or more byte write enable signals( WEa, WEb, WEc or WEd ) sampled low. WEa 
controls DQ1~DQ8, WEb, controls DQ9~DQ16, WEc controls DQ17~DQ24 and WEd controls DQ25~DQ32. Read or 
write cycle may also be initiated with ADSC, instead of ADSP. The differences between cycles initiated with ADSC 
and ADSP are as follows; 


« ADSP must be sampled high when ADST is sampled low to initiate a cycle with ADSC. 
e WEx are sampled on the same clock edge that samples ADSC low (and ADSP high). 


Addresses are generated for the burst access as shown below. The starting point of the burst sequence is provided by 
the external address. The burst address counter wraps around to its initial state upon completion. The burst sequence 
is determined by the state of the LBO pin. When this pin is Low, linear burst sequence is selected. When __ this pin is 

High , Interleaved burst sequence is selected 


BURST SEQUENCE TABLE (Interleaved Burst ) 


, 
0 
1 
0 


NOTE : 
1. LBO pin must be tied to High or Low , and Floating State must not be allowed. 
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TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 


N/A 
~ N/A 
N/A» 
N/A 
[External Address _| 


LAs EO . 


’ External Address Begin Burst Read Cycle 


External Address 


Next Address Continue Burst Write Cycle 
' Next Address Continue Burst Write Cycle 


= 


Address Accessed 


| 


= i 


a i 


x< 


L 


NOTE : 
1. X means "Don't Care” 
2.The rising edge of clock is symbolized by tf 
3. WRITE =L means Write operation in WRITE TRUTH TABLE 
WRITE =H means Read operation in WRITE TRUTH TABLE 
4.Operation finally depends on status of asynchronous input pins ( ZZ and OE ) 


WRITE TRUTH TABLE 


Cc | WE Operation 


1. X means "Don't Care" | 7 | . 
2.All inputs, in this table must meet setup and hold time around the rising edge of CLK ( T) 
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KM732V589/L 32Kx32 Synchronous SRAM 


ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 


[creraton [a | OE [ vosaue | 
ee Se ee oe 


NOTE 
1. X means "Don't Care" 
2 .N.C state is Not Allowed. 
3 . For write cycles that following read cycles, the output buffers must 
be disabled with OE, otherwise data bus contention will occur. 
4 . Sleep Mode means power down state of which stand-by current does not depend on cycle time. 
5. Deselected means power down state of which stand-by current depends on cycle time. 


PASS-THROUGH TRUTH TABLE 


Present Cycle Next Cycle 
eae 


Initiate Read Cycle 
Read Cycle 
= L 


Data=Qn-1 for all bytes 
No new cycle | No carryover from : 
JAIL Data=Qn-1 for all bytes H L previous cycle 
No new cycle No carryover from 
All L Data=High-Z | H previous cycle 
Initiate Read Cycle | Read Cycle 
One L Address=An, L L | Data=Qn 
Data=Qn-1 for one byte 
Write Cycle, One byte No new cycle . No carryover from 
Address:-An-1, Data=Dn-1 | ©P€ 4] Data=Dn-1 for one byte H |} 4H previous cycle 


NOTE 
1. This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 


Previous Cycle 


Operation 


5 
Write Cycle, All bytes L 
Address=An-1, Data=Dn-1 


All 


ae 


| Write Cycle, All bytes 
Address=An-1, Data=Dn-1 


ee 


| Write Cycle, All bytes 
Address=An-1, Data=Dn-1 


= 
ee 


Write Cycle, One byte 
Address=An-1, Data=Dn-1 


= 


2.CS2 =Low and CS2=High .( Not Deselected) 

3. ADSC =High when CS1=High ( Not Deselected) 

4.WRITE = Low means that one or more byte write enable inputs (WEa, WEb, WEc,WEd) and BW are Low or GW 
is High. 
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ABSOLUTE MAXIMUM RATINGS* 

parameter | Symbot |Rating’ | unit 
Voltage on Von Supply Relative to Vss | -0.3 to 4.6 Ed 
Voltage on Any Other Pin Relative to Vss -0.3 to 6.0 za 


V 
Vo 
OO 
: 


*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above those 
indicated in the operating sections of this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


OPERATING CONDITIONS (0°C < Ta< 70°C) 


Parameter 


Supply Voltage 


Parameter Symbol Test Conditions | 


Input Leakage Current oe Vin=Vss to Vop 
Output Leakage Current | tol | Output Disabled, VouT=Vss to Vop 


Operating Current | louT=O0mA , ZZ < VIL 


All Inputs = VIH or VIL 

Cycle Time 2 tCYC min 
Standby Current | 
All Inputs = VIH or VIL, 
Cycle Time 2 tCYC min 


Icc 

Isb1 Device deselected, ZZ < VIL 
All Inputs= Fixed(Vop-0.2 or 0.2V) 
Cycle Time =0 MHz 


ZZ2>Vov-0.2V 
All Inputs= Voo-0.2 or 0.2V 


Cycle Time = tCYC min 


* Vil(min)=-3.0 (Pulse Width <20ns) 
** In Case of I/O Pins, max. Vih is Vdd +0.5V 
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KM732V589/L 32Kx32 Synchronous SRAM 


CAPACITANCE® (Ta=25°C, f=1Mhz) 


Output Capacitance Vout=0V 


*NOTE : Sampled not 100% tested. 


TEST CONDITIONS (Ta=0°C to 70°C, Von=3.3V-5%/+10%, unless otherwise specified) 


Output Load See Fig. 1 


Output Load (A) Output Load (B) 
(for tLZC, tLZOE, tHZOE & tHZC) 
+3.3V 
Dout 
319 Q 
Dout 
353 Q 5pF* 


VL=1.5V 


* Including Scope and Jig Capacitance 


Fig. 1 
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ama KM732V589-13 | KM732V589-15 | KM732V589-17 


AC TIMING CHARACTERISTICS (voo=3.3V-5%/+10%, Ta=0°C to+70°C) 


‘Parameter 


Cycle Time 


[clockAccess Tine ——~—S*d oY 
Puzo [6 


a) 


a 
7) 


> 
n 


Data Hold from Clock High 
| Write Hold from Clock High(GW,BW,WEx) 


| Chip Select Hold from Glock High | tcsH_| 0.5 _| 
| ZzZHightoPowerbown | tpos,_ | 2 | 
| ZLowtoPowerup st tus | 2 | 


n 


Re. Spa: 15 3s |3 15 
S a a a1 1a w 
© 


on 
5 
n 


NOTE : 


1. All address inputs must meet the specified setup and hold times for all rising clock (Clk) edges whenever ADSC 
and/or ADSP is sampled low and this device is chip selected. All other synchronous inputs must meet the specified 
sampie and hold times whenever this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain 
enabled. 

3. ADSC or ADSP must not be asserted for at least 2 Clocks after leaving ZZ state. 
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Clock 
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Address 
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TIMING WAYEFORM OF READ CYCLE 


: OCH | tcl : 


BURST CONTINUED WITH 
ol th NEW BASE ADDRESS 


‘HIG. <——->| tCD 
<— an OH me- 


== a CCHS) 


NOTE : The meaning of CS=Low is CS1=Low, CS2=High, and CS2=Low. CS=High means CS1=High or CS2=Low o9 CS2=High. 
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INVHS SnouoiYyoUAS ZExHzEe 
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TIMING WAYEFORM OF WHITE CYCLE 
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oe «= _ J OSSRETDDOOOEEEINOSHOEEOOGOEEEEOGOOOGEEDOOOORA OOOOH OOOOOOOOOOON 


: : : ‘ : : ‘ : : tos tDH ; : 
Detain —— be HANA 924 XXX 922 XA 22 JK 029 HAN 024 1X 34 XK 092 JAK 039 KX} 094 
tHZOE | 
Data out X 003 Hi} 


— “V68SACEZIN» 


INVUS SnouOdIYyoUAS ZEXHZE. 


SOINGULOIT3 


CSV 


TIMING WAYEFORM OF COMBINATION REA DFWRITE CYCLE 
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Clock 
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Data in 
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TIMING WAYEFORM OF POWER DOWN CYCLE 
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APPLICATION INFORMATION 


DEPTH EXPANSION 


The Samsung 32Kx32 Synchronous Pipelined Burst SRAM has two additional chip selects for simple depth 
expansion. This permits easy secondary cache upgrades from 32K depth to 64K depth without extra logic. 


VO [0:63] 


Data 


ne Sa A —— 
Address Data Address Data 
Cs2 CSs2 7 
i CS2 CS$2 
Address Clk 32Kx32 
Clk 


Address 


64-bits 


Microprocessor Clk 32Kx32 
P | SPB he ADE SPB 
sram ||| ae SRAM - 
Cache (Bank 0) Keer (Bank 1) 
Controller a 


¥ CST _ = | 
ADV ADSP 


INTERLEAVE READ TIMING 


( Refer to non-interleave write timing for interleave write timing ) ; 


2 Cycle Enable - 1 Cycle Disable Mode can reduce Data Contention in Dual Bank Operation. 


Clock | | | | 
aose Th A WY . 

: 3 : : Obl | : : | 
ae XX At XXX AAA AXA XA AAA AAA AXA 
WRITE XXX | YA | OXY EX OY AY | XXX 
csi BOXOT HOODEO HOOORGDOOON J ODRGXORRGOOROOORGOORS OOOO OOOOOOO 

| Bank 0 is selected by CS2, and Bank 1 is deselected by CSZ } © 
ais = MY XXXAXAAXAXX XXX AXXO AXON 

| igs Da 7 Bank 0 is deselected by CS2, and Bank lis selected byCS2 — | 
mov YUXUOMIOA AURA AXE. ARHOOAANOOOOCOOOO, AIO OO 
OE 
| {OE a ! 
tOELZ : 
Data Out hott KAX O42 XXX 213) ; ais 
(Bank 0) ate 7 
| tLZC j , 
Data Out — KXX 02-2 KAA 2-3 KAX 


(Bank 1) 


rams 
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64Kx16 Synchronous SRAM 


64K x 16-Bit Synchronous Pipelined Burst SRAM 


FEATURES 


e Synchronous Operation. 

e 2 Stage Pipelined operation with 4 Burst 

* On-Chip Address Counter. 

¢ Self-Timed Write Cycle. 

¢ On- Chip Address and Control Registers. 

¢ Single 3.3V-5%/+10% Power Supply. 

¢ 5V Tolerant Inputs except I/O Pins 

¢ Byte Write Enable Control 

¢ Global Write Enable Controls a full bus-width write 

¢ Power Down State via ZZ Signal. 

¢ LBO Pin allows a choice of either a interleaved burst 
or a linear burst 

¢ Three Chip Enables for simple depth expansion with 
No Data Contention ; 2 cycle Enable,1 cycle Disable 

e Asynchronous Output Enable Control. 

¢e ADSP,ADSC,ADBV Burst Control Pins. 

¢« TTL-Level Three-State Outputs. 

¢ 100-Pin QFP Package. 


FAST ACCESS TIMES 


Parameter [Symbol] 13] 15] -17 | unit 
Clock 
frecsstime | CO | 7] 8] 9] as | 
Output Enable 

facsesstime | OE | 6{ 7] S| ns | 


LOGIC BLOCK DIAGRAM 


rowa2zoo 
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we CONTROL 
I 


LOGIC 


DQ1~DQ16 


GENERAL DESCRIPTION 


The KM716V689 is a 1,048,576-bit Synchronous Static 
Random Access Memory designed for high 
performance Second level Cache of i486/Pentium and 
/Power PC based System. 

It is organized as 65,536 words of 16 bits and integrates 
address and control registers, a 2-bit burst address 
counter and added some new functions for high perform 
-ance cache RAM applications; GW,BW,LBO, ZZ. 

Write cycles are internally self-timed and synchronous. 
Full bus-width write is done by GW ,and each byte write 
is performed by the combination of WEx and BW when 
GW is High. 

When C$7 is high, ADSP is blocked to control signals. 
Bursts can be initiate with either the address status 
processor (ADSP) or address status cache controller 
(ADSC) inputs. Subsequent burst addresses are 
generated internally in the system's burst sequence and 
are controlled by the burst address advance (ADV ) 
input. 

LBO Pin is DC operated and determines burst sequence 
( linear or Interleaved ). 

ZZ Pin controls Power Down State and reduces Stand 
by current regardless of CLK. 

The KM716V689/L is fabricated using Samsung's high 
performance CMOS technology and is available in 100 
pin QFP package. Multiple power and ground pins are 
utilized to minimize ground bounce 
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PIN CONFIGURATION 


(TOP VIEW) =e 
we Nos es OB Cin A wH 
ex BR 2O8e88seeue 
a 
es | BERD RBHBSEADESBBADE 
G.- ‘= a ; 
N.C, bd 2 
N.C, bem 3 O 
vppa CS 4 
vssq C15 
N.c. ML 6 
N.C. Le 7 
DQB 8 
pap L+ 9 . 
VSSQ 4 10 ; 1 OO P 
VDDQ + 41 In 
pop 4 12 
pop LH 13 
nc. C+ 44 
VDD be] 15 
N.C. be} 16 QFP 
vss KY 17 
pap “4 18 
poB LY 19 
ope Cel 20 (20mm x 14mm ) 
vssq 4 21 
pap “++ 20 
pap 4 23 
Nc. b+ 24 
N.C. b+} 25 
vssq } 26 
VDDQ “4 27 
nic. b+} 28 
nc. + 29 
Nc “js SYP EBERBRSSSEres 
UU UG OQUUUUU UU UO 
Oo oof Ogororn 
Bees eee zzPS775a5 
PIN NAME 


SYMBOL 


Burst Ad 
Address 


dress Advance 
Status Processor 


Address.Status Controller 


Clock 


Chip Sel 
Chip Sel 
Chip Sel 
Byte Wri 


ect 

ect 

ect 
te Enable 


Output Enable 
Global Write Enable 
Byte Write Enable 
Power Down Input 
Burst Mode Control 


PIN NO. | SYMBOL 


32, 33, 34, 35, 36 
37, 44, 45, 46, 47 
48, 80, 81, 82, 99, 
100 

83 

84 

85 

89 

98 

97 

92 


86 
88 
87 
64 
31 


84 (I ADSP 
83 ADV 


82 Ab 
81 LAG 


53 


22) 
ao 


_— =o 


¢ 
Hl 
S 
re 


PIN NAME 


NC. (050. 


— 64Kx16 Synchronous SRAM 


A15 
N.C. 
N.C. 
VDDQ 
VSSQ 
N.C. 
N.C. 


DQA — 


DQA 
VSSQ 
VDDQ 
DQA 
DQA 
VSS 
N.C. 
VDD 
2Z 
DQA 
DQA 
VDDQ 
VSSQ 
DQA 
DQA 
N.C. 
N.C. 
VSSQ 
VDDQ 
N.C. 
N.C. 
N.C. 


Power Supply (+3.3V) 


Ground 
No Connect 


Data Inputs/Outputs 


Output Power Supply 
(+3.3V) 
Output. Ground 


15, 41, 65, 91 

17, 40, 67, 90 
1,2,3,6,7,14,16,24, 
25,28,29,30, 38,39, 


42,43,49,50,51,52, 


53,56,57,66, 74,75, 
78, 79,95, 96 


8,9,12,13,18,19,22, 
23, 58, 59 62, 63, 
68, 69, 72,73 


4,11, 20, 27, 54, 61 
70, 77 
5, 10, 21, 26, 55,60 


| 71, 76 
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KM716V689 64Kx16 Synchronous SRAM 


FUNCTION DESCRIPTION 


The KM716V689 is a synchronous SRAM designed to support the burst address accessing sequence of the 
i486/Pentium and Power PC based microprocessor. All inputs (with the exception of OE / ZZ ) are sampled on rising 
clock edges. The start and duration of the burst access is controlled by CS1, ADSC, ADSP and ADV. The accesses 
are enabled with the chip select signals and output enable signals. Wait states are inserted into the access with ADV. 


During normal operation, ZZ must be pulled LOW. When ZZ is pulled HIGH, the SRAM will enter a Power Down 
State. At this time, internal state of the SRAM is preserved. When ZZ returns to LOW, the SRAM normally operates 
after 2 cycles of wake up time. 


Read cycles are initiated with ADSP (regardless of WEx and ADSC) using the new external address clocked into the 
on-chip address register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is 
enabled with OE. In read operation the data of cell array accessed by the current address, registered in the Data-out 
registers by the positive edge of Clk, are carried to the Data-out buffer by the next positive edge of Clk. The data, 
registered in the Data-out buffer, are projected to the output pins. ADV is ignored on the clock edge that samples 
ADSP asserted, but is sampled on the subsequent clock edges. The address increases internally for the next access 
of the burst when WEx are sampled HIGH and ADV is sampled low. And ADSP is blocked to control signals by 
disabling CS1. 


All byte write is done by GW (regardless of BW and WEx.) ,and each byte write is performed by the combination of 
BW and WEx. when GW is High. 

Write cycles are performed by disabling the output buffers with OE and asserting WEx. WEx are ignored on the clock 
edge that samples ADSP low, but are sampled on the subsequent clock edges. The output buffers are disabled when 
WEx are sampled low (regardless of OE). Data is clocked into the data input register wnen WEx sampled low. The 
address increases internally to the next address of burst if both WEx and ADV are sampled low. Individual byte write 
cycles are performed by any one or more byte write enable signals( WEa, WEb) sampled low. WeEa controls 
DQ1~DQ8, WEb, controls DQ9~DQ16 . Read or write cycle may also be initiated with ADSC, instead of ADSP. The 
differences between cycles initiated with ADSC and ADSP are as follows; 


« ADSP must be sampled high when ADSTC is sampled low to initiate a cycle with ADSC. 


Addresses are generated for the burst access as shown below. The starting point of the burst sequence is provided by 
the external address. The burst address counter wraps around to its initial state upon completion. The burst sequence 
is determined by the state of the LBO pin. When this pin is Low, linear burst sequence is selected. When _ this pin is 

High , Interleaved burst sequence is selected 


BURST SEQUENCE TABLE (interleaved Burst ) 


First Address 


4 


Fourth Address 


First Address 


4 


Fourth Address 


NOTE : 
1. LBO pin must be tied to High or Low , and Floating State must not be allowed. 
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TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 


Not Selected 
| Not Selected 


Address Accessed 


WRITE K_ 
fae a 


Not Selected . 
|_Extemal Address_| Begin Burst Read Cycle _| 
| Next Address 
|__Next Address | Continue Burst Read Cycle | 
| , 
ic ee _Next Address 
Pp xt xt xtata | wt aft | curentaddress | Suspend Burst Read Cycle | 
Put x} x} xu fat nt | curentadaress | suspend Burst Read Cycle | 
ext xix tu ta | aw] t | t | curentaddress | suspend Burst Write Cycle | 


NOTE : 
1. X means “Don't Care" 
2.The rising edge of clock is symbolized by f 
3. WRITE =L means Write operation in WRITE TRUTH TABLE — 
WRITE =H means Read operation in WRITE TRUTH TABLE 
4.Operation finally depends on status of asynchronous input pins ( ZZ and OE ) 


NA | 
NA 
N/A 

N/A 

N/A 


o 
4 
‘ 
s 
ag 
a 
: 
crf 


External Address Begin Burst Read Cycle 


WRITE TRUTH TABLE 


NOTE : 
1. X means "Don't Care" 
2.All inputs in this table must meet setup and hold time around the rising edge of CLK ( T) 
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ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 


Sleep Mode 


Din, High-Z 


NOTE 
1.X means "Don't Care" 
2.N.C state is Not Allowed. 
3 . For write cycles that following read cycles, the output buffers must 
be disabled with OE, otherwise data bus contention will occur. 
4 . Sleep Mode means power down state of which stand-by current does not depend on cycle time. 
5. Deselected means power down state of which stand-by current depends on cycle time. 


PASS-THROUGH TRUTH TABLE 


Present Cycle Next Cycle 


Initiate Read Cycle 
Write Cycle, All bytes Addiese=An Read Cycle 


Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes Data=Qn 


Write Cycle, All bytes No new cycle No carryover from 
Address=An-1, Data=Dn-1 All L Data=Qn-1 for all bytes H H L previous cycle 
Write Cycle, All bytes No new cycle No carryover from 
Address=An-1, Data=Dn-1 AL Data=High-Z H H | 4H previous cycle 


Write Cycle, One byte Initiate Read Cycle Read Cycle 
Address=An-1, Data=Dn-1 Address=An, Data=Qn 
Data=Qn-1 for one byte 


Write Cycle, One byte No new cycle No carryover from 
Address=An-1, Data=Dn-1} OP€ 4} Data=Dn-1 for one byte Hy} AH Ye previous cycle 


NOTE 
1. This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 
2. CS2 =Low and CS2=High .( Not Deselected) 
3. ADSC =High when CS1=High ( Not Deselected) 
4.WEx = Low means that one or more byte write enable inputs (WEa, WEb) and BW are Lowor GW 
_is High. 


PEAMS Unig 
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Previous Cycle 
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ABSOLUTE MAXIMUM RATINGS* 


essai tpprewenve [we [ass 
a a a os 
ene Lie ME 2 
[ sirage Temperature Range Undersas =i ts | toes fo 


*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above those 
indicated in the operating sections of this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. | 


OPERATING CONDITIONS (0°C<Ta< 70°C) 


ee. a 


Symbol Test Conditions 
Input Leakage Current tow Vin=Vss to Vop 
— Output Disabled, Vout=Vss to Vpp 


louTt=0mA , ZZ < VIL 
All Inputs = VIH or VIL 
Cycle Time 2 tCYC min : 


Output Leakage Current 


Operating Current 


| Standby Current | 


| All Inputs = VIH or VIL, 
| Cycle Time 2 tCYC min 


| Device deselected, ZZ < VIL 
| All Inputs= Fixed(Vop-0.2 or 0.2V) 
| Cycle Time =0 MHz | 
ZZ>V00-0.2V 
~ | All Inputs= Voo-0.2 or 0.2V 
‘Cycle Time 2 tCYC min 


* Vil(min)=-3.0 (Pulse Width <20ns) 
** In Case of /O Pins, max. Vih is Vdd +0.5V 
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CAPACITANCE® (Ta=25°C, f=1Mhz) 


*NOTE : Sampled not 100% tested. 


TEST CONDITIONS (Ta=0°C to 70°C, Vop=3.3V-5%/+10%, unless otherwise specified) 


Output Load See Fig. 1 


Output Load (A) Output Load (B) 
(for tLZC, tLZOE, tHZOE & tHZC) 
+3.3V 
Dout 
319 Q 
Dout 
353 Q 5pF* 


VL=1.5V 
* Including Scope and Jig Capacitance 


Fig. 1 
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AC TIMING CHARACTERISTICS 9 (Vov=3.3V-5%/+10%, Ta=0°C to+70°C) 


Symeet Fin [max | win [wax [win | mex | 
Lo 17 fer 


Parameter 


7 
5 
7 


a2; a) 3 —) => 3 {D> a) _) — a a) S a) a] | J = a) pe] za 
oO n ” ” n Nn 1H n wn ” 9) i) ie) ” n ” n n nTn 12) 
DO | 


N 
on 


NOTE : 


1. All address inputs must meet the specified setup and hold times for all rising clock (Clk) edges whenever ADSC 
and/or ADSP is sampled low and this device is chip. selected. All other synchronous inputs must meet the specified 
sample and hold times whenever this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain 
enabled. 

3. ADSC or ADSP must not be asserted for at least 2 Clocks after leaving ZZ state. 
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SIINOULII13 


Gép sts 


TIMING WAYEFORM OF READ CYCLE 


tHZC + 


_ oe, 

on 

ADSC | 3 

oe if : : me ail oe 

wale : : : | ; 3 | | 

cs it Cio ela lad AHO cm 
xv ot my scant ADA Th AES. AD. nin i, Am. ms A 
bi a ae a SHC 


NOTE : The meaning of CS=Low is CS1=Low, CS2=High, and CS2=Low. CS=High means CS1=High or CS2=Low or CS2=High. 


M24 | 


—689A9LZIN 


WVHS SnouoiyoUAS 91x79 


SIINOWLIIN3 


SEV * . Bes 


TIMING WAYEFORM OF WHITE CYCLE 


: SH 
Wwe 


ADSP 
: | tss tSH 
oc T UW Wy wr WD oy wy Ww 
: tAS tAH : 2 : 7 : (ADSC EXTENDS BURST) : | | 7 | 7 
dares X)\\AAAK At KAMAAAAAAR 2 XAAMAAAA KAA AAA KAA AAA 42 AAA 
wore YY WOOOOORHOO_ AOOOROOO, AOA, AOA A AEN 
cs TOO, _ AON _ AAA AXXO 
2 : 2 : (ADV SUSPENDS Bust : : : : _ : an : : 
ADV _ AA AAA WA WAAR AAA AXA AR 


iy 
. 
. 
iy 
. 
: 
« 


SS (COORONG 


ONO 


; : : : : tDS ; 
Data In Ort HAMAR O24 IKK 022 KNX 022 XN 23 YHA Dae NAA 091 MAX oa2 YX os XXX 034 
. tHZOE | | - 
Data Out j{ a03 {XK 024 | 


INVHS SnouolysUAS 9LxyP9 
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SIINOULIIT3 


LEV 


TIMING WAYEFORM OF COMBINATION READMWRITE CYCLE 


DHRC 


OO WO 


tw 
A 


: tWH 
| OO 


my 


i 


HHS 


ELAN 


V 
A 


nN 


KAAAANAAAAAAAKAAKY SAAN) 


. 


tcD toe 


= me aoe ES fe P| 
comer: «| ff a2 Yili oos HX v2 YX a YX ax 


-—-689A91-ZIN 


WVUS SnouolyouUAS 9LXyP9 


SJINOHLII13 


8 | patain — 


Clock 


Data Out 


_ TIMING WAYEFORM OF SINGLE READPYRITE CYCLE 


BC) Ce 0) CC 0) CO) 0) DC 


TATA 


tw 


Dh ow ww 


ww Wy A 


I A Acc 


mi 


HCO ROO 


i tcp: re 


ots JAK 02 HAY a2 JAX os | ——— ——h or AX 2° IN 294 

ibs <> <—>1 10H | | | 
icc 
EE ~S 


SIINOWLII13 


Clock 


Address 


LLL CLOG TO 


TIMING WAYEFORM OF POWER DOWN CYCLE 


Pa tC CS 


| <j tcYC > | : 


TT on AT wy 


DT i i cw 


SEK OOOO OOOO OSGOODE OOOO OOOOOO OETA OOOGOOOOOOOX 2 XOOBNONY OOOO 


LLY LL OO A A 


on WM rccennaenn cena enn oceKOO GRR OGCROO eC OCRORRCOCOCC SENN CORCORAN NOC 
OO ATE AN 


ue 
(LY CKO 


ZOE | 3 . . : 
—— a ("024 YK 022 XY 
H at-1 XiK\K\\ XXXXXX] AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA"A 


VVVAAAAAAAAAAAAAAA/SY 


1 Bb Sa Normal Operation Mode 


ZZ Setup Cycle PuRRenes 
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APPLICATION INFORMATION 


DEPTH EXPANSION 


The Samsung 64Kx16 Synchronous Pipelined Burst SRAM has two additional chip selects for simple depth 
expansion. This permits easy secondary cache upgrades from 64K depth to 128K depth without extra logic. 


Vo[0:63} 


Data VO[0:63} 


Address A(0:16} 
e@eee@ 
| Data 
- 64-bits | ad 
Seen Add 
Microprocessor bias 64Kx16 
Clk SPB 
SRAM 
Cache 


(Bank 1) 
Controller 


INTERLEAVE READ TIMING 


( Refer to non-interleave write timing for interleave write timing ) ; 


2 Cycle Enable - 1 Cycle Disable Mode can reduce Data Contention in Dual Bank Operation. 


_ Clock | | 
1SSitS ; 
_ ADSP 3 AY XA 
ee : : ao ee a : : 
mason.) XEIISDONOEEIOSOOOOE SOODOEISOOD( sOOORENOOOOS OOOO OSEEOOO OEE 
: | tws! WH | | 
: : 3 : 3 
WRITE : y+ XXXXAXAY WA XX 
CST _ AXXO NOOO, ARKO AAA AX AAA AAA 
| | Bank 0 is selected by CS2, and Bank 4 is deselected by C52 | | : | 
PRT amm J MEIRUKOKUKOOKACUACCACUAUOANRMRAOONOOKEUKCOKONKCOAKOANOAKOOKO 
| : igs Oe eat . Bank 0 is deselected by CS2, and Bank 1 is selected by CS2 : 
mov | OOOO _ANSVORXNRHOHNOXEAOHA__ARHODA_AXWOCA_ ARO 
OE : : 
108 : i : 
OEL Pp 
Data us Arora I ora YOK a YAK vs} — — 
| ge 
cata Ou een TK wea YOK aes VK aaa 
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Advance 


64Kx36 Synchronous SRAM 


64K x 36-Bit Synchronous Pipelined Burst SRAM 


FEATURES 


e Synchronous Operation. 

¢ 2 Stage Pipelined operation with 4 Burst 

¢ On-Chip Address Counter. 

¢ Self-Timed Write Cycle. 

¢ On- Chip Address and Control Registers. 

¢ Core Supply Voltage : 3.3V+5% 

¢ 1/0 Supply Voltage : 2.5V+0.4V/-0.13V 

¢ Byte Write Enable Control 

¢ Global Write Enable Controls a full bus-width write 

¢ Power Down State via ZZ Signal. 

¢LBO Pin allows a choice of either a interleaved burst 
or a linear burst 

¢ Three Chip Enables for simple depth expansion with 
No Data Contention ; 2 cycle Enable,1 cycle Disable 

e Asynchronous Output Enable Control. 

¢ ADSP,ADSC,ADV Burst Control Pins. 

¢ TTL-Level Three-State Outputs. 

¢ 100-Pin QFP Package. 


FAST ACCESS TIMES 


Paremeter [Symbol] 75] 20 [10 Unit 
Clock 

fascoss time | CO | 45] 5.0/5.5 | ns 
Output Enable 

access Time | (OE | 45] 5.0]5.5 | ns | 


LOGIC BLOCK DIAGRAM 


CONTROL 
LOGIC 


DQ1~DQ36 


? ADDRESS 
REGISTER 


GENERAL DESCRIPTION 


The KM732V695/L is a 2,359,296-bit Synchronous 
Static Random Access Memory designed for high 
performance Second level Cache of P6 and Power PC 
based System. 

It is organized as 65,536 words of 36 bits and integrates 
address and control registers, a 2-bit burst address 
counter and added some new functions for high perform 
-ance cache RAM applications; GW,BW,LBO, ZZ. 

Write cycles are internally self-timed and synchronous. 
Full bus-width write is done by GW ,and each byte write 
is performed by the combination of WEx and BW when 
GW is High. 

When C$7 is high, ADSP is blocked to control signals. 
Bursts can be initiated with either the address status 
processor (ADSP) or address status cache controller 
(ADSC) inputs. Subsequent burst addresses are 
generated internally in the system's burst sequence and 
are controlled by the burst address advance (ADV) 
input. 

LBO Pin is DC operated and determines burst sequence 
(linear or Interleaved). | 

ZZ Pin controls Power Down State and reduces Stand 


by current regardless of CLK. 

The KM736V695/L is fabricated using Samsung's high 
performance CMOS technology and is available in a 
100 pin QFP package. Multiple power and ground pins 
are utilized to minimize ground bounce 


64Kx36 
MEMORY 
ARRAY 


Burst 
Address 
Counter 


DATA-IN 
REGISTERS 


H 


. OUTPUT 
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KM736V687 


~~ Advance 


64Kx36 Synchronous SRAM 


64K x 36- Bit Synchronous 6 Burst SRAM 


FEATURES 

* Synchronous Operation. 

* On-Chip Address Counter. 

° Self-Timed Write Cycle. 

* On- Chip Address and Control Registers. 

* Single 3.3V+5% Power Supply. 

« 5V Tolerant Inputs except I/O Pins - 

¢ Byte Writable Function. 

¢ Global Write Enable Controls a full bus-width write 

« Asynchronous Output Enable Control. 

e ADSP,ADSC,ADV Burst Control Pins. 

¢ LBO Pin allows a choice of either a interleaved burst 
or a linear burst a 

¢ Three Chip Enables for simple depth expansion with 
No Data Contention 

¢ TTL-Level Three-State Outputs. 

* 100-Pin TQFP Package. 


FAST ACCESS TIMES 


Symbol] © | | 0] ont 
Clock 
fnecessTime | 0D | ®| 9] 10] ns| 
1Output Enable saan 
faccesstme | OE | S| S| 5] as 


aha BLOCK DIAGRAM 


LOGIC 


CONTROL 
LOGIC 


DQ1~DQ36- 


BURST CONTROL _ 


> ADDRESS 
REGISTER | 


GENERAL DESCRIPTION - 


The KM736V687 is a 2,359,296 bit Synchronous Static 
Random Access Memory designed to support zero wait 
state performance with novenced i486/Pentium address 
pipelining. 

When C87 is high, ADSP is blocked to control See 
It is organized as 65,536 words of 36 bits and integrates ~ 
address and control registers, a 2-bit burst address 
counter and high output drive circuitry onto a single 
integrated circuit for reduced component count 
implementations of high performance cache RAM 
applications. 

Write cycles are internally self-timed and synchronous. 
The self-timed write feature eliminates complex off chip 
write pulse shaping logic, simplifying the cache design 


and further reducing the component count. 


Bursts can be initiated with either the address status 
processor (ADSP) or address status cache controller 
(ADSC) inputs. Subsequent burst addresses are 
generated internally in the system's burst sequence and 
are controlled by the burst address advance (ADV) — 
input. 

The KM736V687 is implemented in Samsung's high 
performance CMOS technology and is available in a 
100 pin TQFP package. Multiple power and ground 
pins are utilized to minimize ground bounce 


— 64Kx36 
MEMORY 
ARRAY 


Burst 
Address 
Counter 


\, DATA-IN 
REGISTERS 
OUTPUT 


Ss . 
REGISTERS 
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PACKAGE DIMENSIONS 


mm/inch 


Uni 


22-DIP-300B 


tee 


2000 +942 0 
02040 L- 


00z0 
XVW 806 


020 ‘LQ E 


oO 
s 
oO 
N 
0 
0 
N 


zo'0 *O071 0 
DEO '9SE 


0200 
NW So 


0.050 + 0.004 


24-DIP-300 


+0.10 
0.257905 
M7009, 
30.004 
0.010 -9 002 


0020 2400 nag7 O71 8 0 


9000 * OSL 0 2000 
Nin —— 
“0z0*18E_ 1S'0 


[7 
1 


_ 


8000 + 7S20 
“020 *S79. 
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PACKAGE DIMENSIONS | 


Unit : mm/inch 
28-DIP-300 


zZ000° 9100 


700 0* 
600° «7 
a1 0" Sz0 


34.295 0.20 
1.350: 0.008 


| TY iii itt ais —— 


0.050 + 0.004 


£0800 
0.018 : 0.004 


— 28-DIP-400 


Z000" O10 0 


700 0* 


9.09 0.20 
0.358 : 0.008 


35.96 
1416 AX 


35.56: 0.20 
1.400 « 0.008 


THE 


1.27 + 0.10 
0.050’: 0.004 


N 
= 
id 
So 
« 
wn 
WN 
=. 
fo) 


0.46 0.10 
0.018 : 0.004 


PACKAGE DIMENSIONS 


Unit : mm/inch | 
28-DIP-600B | 


600-670 


2000" g,0'0 
ovo* 


700 0* 


36.32 +020 
1.430 + 0.008 


ane erarTeSe 


TTT 


152: 0.10 
0.060 « 0.004 


3.81: 0.20 


0.46 0.10 
0.018 + 0.004 


32-DIP-400 


41912020 
1.650 + 0008 


i 


1270.10 
0.050 : 0.004 

0.46: 0.10 
0.018 + 0.004 
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PACKAGE DIMENSIONS 


Unit : mm/inch 


32-DIP-600 


41.91 0.20 
1.650 + 0.008 


0.060 + 0.004 . 


0.46: 020 
0.018 + 0.008 


0.150 « 0.008 


11.812 0.30 


0.15.08 

*0.004. 

18.29 + 0.20 0.006 -oo02 
0.720: 0008 .. 


UE Saou 


I }o.004max 
0.411 0.10 1.27 
0.016 + 0.004 0.050 
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PACKAGE DIMENSIONS 


32-SOP-525 


Unit : mm/inch 


14.12 + 0.30 


£0.10 
0.20 0.05 


0,004 
20.47: 0.20 0.008 0502 


0.806 + 0.008 


Bema 
(Spe cownay 


28-TSOP1-0813.4F 


0.528 « 0.008 


Ifo oozmax 


0.465: 0.004 


0.50 + 0.10 
0.020 + 0.004 


ELECTRONICS 


Unit : mm/inch 


| 28-TSOP1-0813.4R 


0.528: 0.008 


[AT 0 o0zmax] 


aie 
ae 


11.80 + 0.10 
0.465+ 0.004 


0.50 0.10 
0.020 0.004 


0.551: 0.008 


ID 0.004MAX 


a 


Jalalalatatala) 


Win 


0.488 + 0.004 


rN 
0.50: 0.10 
0.020: 0.004 
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PACKAGE DIMENSIONS 


Unit : mm/inch 


32-TSOP1-0814R 


14,002 020 
0.551 0.008 


I} o.o04max 


412.40.+ 0.10 


0.488: 0.004 


0.50: 0.10 
0.020: 0.004 


32-TSOP1-0820F 


20.00 « 0.20 
0.787 + 0.008 


 sapinibneciaueananmencasenag 


IJ o.00cmax 


lalalali 


ital 


18.40 0.10 
0.724 + 0.004 


0.50: 0.10 
0.020: 9004 
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PACKAGE DIMENSIONS | een aoe 


Unit : mm/inch 


20.00 020 


32-TSOP1-0820R 
—— 


(fo o0zmax 


lalall 


italal 


7 18 40: 0.10 
0.724 0.004 


0.50 010 ‘ 
0.020 + 0.004 


32-TSOP2-400F 
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0.825 + 0.004 


Oe ra ny TT eT eee ee eee 


Joooenax| one 
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ELECTRONICS - 


PACKAGE DIMENSIONS 


Unit : mm/inch 


32-TSOP2-400R 


g15 or 
2135 aay ) 
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Zlorray 
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ELECTRONICS 


PACKAGE DIMENSIONS 


Unit : mm/inch 
44-TSOP2-400R 


0.15 “O08 


A Ang 30.004 
0.006 2.994 


0.725 + 0.004 


Glen 
[Bfooneras : 


0.351010 
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ELECTRONICS 


PACKAGE DIMENSIONS 


28-SOJ-300 


Unit : mm/inch 
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ELECTRONICS 


PACKAGE DIMENSIONS 


Unit : mm/inch 
28-SO0J-400B 


0.440 + 0.005 
9.40 0.25 


18.42 0.12 
0.725 + 0.005 


0.43 “05 


ny na77 +0.004 
071798 0.017 “0.002 


0028-385 


20.96: 0.12 
0.825: 0.005 
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SEAR 
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ELECTRONICS 


PACKAGE DIMENSIONS ee 


Unit : mm/inch 
32-S0J-400 


20.96% 0.12 
0.825: 0.005 


0.717308 
+0.004 
O63 oe 0.028 -9.002 


720.05 
-0.004 
0.017 75.002 


23.90 
0941" 


23.50# 012 
0925: 0.005 


+0.10 
0.71005 


+0.004 
are par 0.028 “5.002 


+0.004 
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ELECTRONICS sae 


PACKAGE DIMENSIONS 


40-S0J-400 


14.18 + 0.12 


26.04 ¢ 0.12 
1.025 + 0.005 


A cee 


+0.10 
0.43:9:0 I )0.004mMax 


70.004 
0.7175 05 0.017 ‘o002 


0.00% 
0.028 9.002 i 


44-S0J-400 


1.141 


28,58 + 0.12 
1.125 + 0.005 


— — 
CORAC AAR AACA 2 co 


Unit : mm/inch 


ELECTRONICS 


PACKAGE DIMENSIONS 


mm/inch 
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ELECTRONICS 


PACKAGE DIMENSIONS 


Unit : mm/inch 


100-QFP-1420B 


-005 
0 006 *9 004 


0.15 *0 10 


” -0 002 
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g000 *LE00 


0z0 7-080 
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8000 *1SSC 
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0€0* O07 Lt 


| { 
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[[@]o o04max 
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ELECTRONICS 


PACKAGE DIMENSIONS 


100-TQFP-1420A 
22 00 +0 30 


dss ae 


Unit : mm/inch 


20.00 :0 20 


| ——[EJo0 Ha] 
| = (GJoooamax 
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16 00 0 30 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-U.S.A. 


Northeast 
119 Russell Street 
Littleton, MA 01460 
TEL: (508) 486-0700 
FAX: (508) 486-8209 


North Central 
300 Park Boulevard 
Suite 210 
hasca, IL 60143-2636 
TEL: (708) 775-1050 
FAX: (708) 775-1058 


Northwest 
3655 North First Street 
San Jose, CA 95134 
TEL: (408) 954-7000 
FAX: (408) 954-7883 


Southwest South Central — Southeast 
16253 Laguna Canyon Road 15851 Dallas Parkway 802 Greenvalley Road 
Suite 100 Suite 410 Suite 204 


Irvine,CA 92718. 
TEL: (714) 753-7530 
FAX: (714) 753-7544 


Dallas, TX 75248-3307 
TEL: (214) 770-7970 
FAX: (214) 770-7971 


Greensboro, NC 27408 
TEL: (919) 370-1600 
FAX: (919) 370-1633 


SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


ALABAMA 
COLORADO 
SOUTHERN COMPONENT SALES 
307 Clinton Ave. East “TEL: (205) 533-6500 FRONT RANGE MARKETING TEL: (303) 443-4780 
Suite 413 FAX: (205) 533-6578 3100 Arapahoe Road FAX: (303) 447-0371 
| Suite 404 | 
Presa. AL 35801 Boulder, CO 80303 
FLORIDA 
O'DONNELL ASSOCIATES __ TEL: (602) 944-9542 , 
2432 W. Peoria Ave. FAX: (602) 861-2615 B/B TECH SALES TEL: (305) 477-0341 
Suite 1026 3900 N.W. 79th Avenue FAX: (305) 477-0343 
Phoenix, AZ 85029 aie an a 
O'DONNELL ASSOCIATES _ TEL: (602) 797-2047 
11449 N. Copper Springs Trail FAX: (602) 797-2047 DYNE-A-MARK TEL: (407) 660-1661 
Tucson, AZ 85737 500 Winderley Place FAX: (407) 660-9407 
Suite 110 
Maitland, FL 32751 
CALIFORNIA ' 
BESTRONICS TEL: (619) 693-1111 DYNES oar TER (008) teococe 


9683 Tierro Granda Street 
Suite 102 

San Diego, CA 92126 
l-SQUARED 

3355-1 Scott Blvd. 

Suite 102 

Santa Clara, CA 95054 
WESTAR REP COMPANY 
15265 Alton Parkway 
Suite 400 

Irvine, CA 92718 
WESTAR REP COMPANY 
26500 Agoura Rd. 

Suite 204 

Calabasas, CA 91302 


CANAD. 


A 
INTELATECH, INC. 
275 Michael Copeland Drive 
Kanata, Ontario K2M 2G2 
INTELATECH, INC. 
3700 Griffith Street 
Suite 93 
St. Laurent, Quebec H4T 1A7 
INTELATECH, INC. 
5525 Orbitor Drive 
Suite 2 
Mississauga, Ontario L4W4Y8 


en 


ELECTRONICS 


FAX: (619) 693-1963 


TEL: (408) 988-3400 
FAX: (408) 988-2079 


TEL: (714) 453-7900 
FAX: (714) 453-7930 


TEL: (818) 880-0594 
FAX: (818) 880-5013 


TEL: (613) 762-8014 
FAX: (613) 253-1370 


TEL: (514) 343-4877 
FAX: (514) 343-4355 


TEL: (905) 629-0082 
FAX: (905) 629-1795 


3355 N.W. 55th Street 
Fort Lauderdale, FL 33309 
DYNE-A-MARK 

742 Penguin Ave., NE 
Palm Bay, FL 32905 
DYNE-A-MARK 

7884 Tent Avenue S 

St. Petersburg, FL 33707 


GEORGIA 


FAX: (305) 485-6555 


TEL: (407) 725-7470 © 
FAX: (407) 984-2718 


TEL: (813) 345-9411 
FAX: (813) 345-3731 


SOUTH ATLANTIC COMPONENT SALES 


3300 Holcomb Bridge Road 
Suite 210 
Norcross, GA 30092 


ILLINOIS : 


DAVIX INTERNATIONA. LTD. 
1655 N. Arlington Heights Rd. 
Suite 204East 


Arlington Heights, IL 60004 
DIANA 


GEN Il MARKETING, INC. 
31 E. Main Street 

Carmel, IN 46032 

GEN Il MARKETING, INC 
1415 Magnavox Way | 
Suite 130 

Ft. Wayne, IN 46804 


TEL: (404) 447-6154 
FAX: (404) 447-6714 


TEL: (708) 259-5300 
FAX: (708) 259-5428 


TEL: (317) 848-3083 
FAX: (317) 848-1264 


TEL: (219) 496-4485 
FAX: (219) 436-1977 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES (Continued) 


7 


IOWA 


ASSOCIATED ELECTRONIC MARKETERS, INC. 


4001 Shady Oak 
: Marion, |A 52302 ° 
KANSAS - . 


TEL: (319) 377-1129 
FAX: (319) 377-1539 


ASSOCIATED ELECTRONIC MARKETERS, INC. 


8843 Long St. 

Lenexa, KS 66215 
KENTUCKY 

GEN Il MARKETING, INC. 

4012 Dupont Circle 

Suite 414 

Louisville, KY 40207 


' MASSACHUSETTS 
NEW TECH SOLUTIONS, INC. 


111 South Bedford Street 

Suite 102 

Burlington, MA 01803 
MICHIGAN 


MICROTECH SALES 
- 9357 General Drive 

Suite 116 

Plymouth, MI 48170 
MINNESOTA 

GP SALES, INC. 

7600 Parklawn — 

Suite 315 

Edina, MN 55435 
MISSOURI | 


TEL: (913) 888-0022 
FAX: (913) 888-4848 


TEL: (502) 894-9903 
FAX: (502) 893-2435 


TEL: (617) 229-8888 


FAX: (617) 229-1614 


TEL: (313) 459-0200 
FAX: (313) 459-0232 


TEL: (612)831-2362 
FAX: (612) 831-2619 


ASSOCIATED ELECTRONIC MARKETERS, INC. 


11520 St. Charles Rock Rd. 


Suite 131 
Bridgeton, MO 63044 
EW YORK 


NEPTUNE ELEC. 
255 Executive Dr. 
Suite 211 
Plainview, NY 11803 
T-SQUARED 
6170 Wynmoor Drive 
Cicero, NY 13039 

— T-SQUARED 
7353 Victor-Pittsford Road 
Victor, NY 14564 
T-SQUARED 


1790 Pennsylvania Avenue 


TEL: (314) 298-9900 | 


FAX: (314) 298-8660 


TEL: (516) 349-1600 
FAX: (516) 349-1343 


TEL: (315) 699-1559 
FAX: (315) 699-1705 


TEL: (716) 924-9101 
FAX: (716) 924-4946 


TEL: (607) 625-3983 
FAX: (607) 625-5294 


J.N. BAILEY & ASSOCIATES — TEL: (216) 273-3798 


1667 Devonshire Drive 

Brunswick,OH 44212 
OREGON 

ATMI 

4900 SW Griffith 

Suite 155 

Beaverton, OR 97005 
PENNSYLVANIA 


CMS SALES & MARKETING 


527 Plymouth Road 
Suite 420 


Plymouth Meeting, PA 19462 


PUERTO RICO 
DIGIT-TECH 
P.O. Box 1945 
Calle Cruz #2 
Bajos, San German 
Puerto Rico 00753 


FAX: (216) 225-1461 


TEL: (503) 643-8307 
FAX: (503) 643-4364 


TEL: (215) 834-6840 
FAX: (215) 834-6848 


TEL: (809) 892-4260 
FAX: (809) 892-3366 


TEXAS ; 
O'DONNEL ASSOCIATES TEL: (915) 778-2581 
5959 Gateway West FAX: (915) 778-6429 
Suite 558 . 
El Paso, TX 79925 
VIELOCK ASSOCIATES | TEL: (214) 881-1940 
555 Republic Drive FAX: (214) 423-8556 
Suite 105 
Plano, TX 75074 
VIELOCK ASSOCIATES _ TEL: (512) 345-8498 


9430 Research Blvd. 
Echelon Bidg. 2, Suite 330 
Austin, TX 78759 


FAX: (512) 346-4037 


VIELOCK ASSOCIATES TEL: (713) 974-3287 
10700 Richmond Avenue FAX: (713) 974-3289 
Suite 108 
Houston, TX 77042 

UTAH 


FRONT RANGE MARKETING, INC. 


488 E. 6400 South 

Suite 280 . 

Murray, UT 84107 
WASHINGTON 

ATMl 

8521 154th Ave., NE 

Redmond,WA 98052 
WISCONSIN 


TEL: (801) 288-2500 
FAX: (801) 288-2505 


TEL: (206) 869-7636 
FAX: (206) 869-9841 


DAVIX INTERNATIONAL LTD. TEL: (414) 255-1600 


Apalachin, NY 13732 
NORTH CAROLINA 
SOUTH ATLANTIC COMPONENT SALES 
5200 Park Road TEL: (704) 525-0510 
Suite 103 ' FAX: (704) 525-9714 
Charlotte, NC 28209 
SOUTH ATLANTIC COMPONENT SALES 
4904 Waters Edge Drive TEL: (919) 859-9970 
Suite 268 FAX: (919) 859-9974 
Raleigh, NC 27606 
OHIO: 
J.N. BAILEY & ASSOCIATES — TEL: (513) 687-1325 
129 W. Main Street FAX: (513) 687-2930 
New Lebanon,OH 45345 
J.N. BAILEY & ASSOC.IATES TEL: (614) 262-7274 
3591 Milton Avenue ~ FAX: (614) 262-0384 
Columbus, OH 43214 


ELECTRONICS 


N91 W17194 Appleton Avenue FAX: (414) 255-1863 
Menomonee Falls, WI 53051 
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EUROPE GmbH 

Am Unisyspark 1, 

65843 Sulzbach (Germany) 
TEL: 0049-6196-582-06 
FAX: 0049-6196-750-345 


MUENCHEN OFFICE 
Cari-Zeiss-Ring 9 
D-85737 !smaning bei 
Muenchen 

TEL: 0049-89-964838 
FAX: 0049-89-964873 


MILANO OFFICE 
Viale G. Matteotti, 26 
1-20095 Cusano 
Milanino 

TEL: 0039-2-66400181 
FAX: 0039-2-6192279 


LONDON 

Samsung House 

225 Hook Rise South 
Surbiton 

Surrey 

KT6 7LD 

TEL: 0044-81-3914550 


SAMSUNG SEMICONDUCTOR SALES OFFICES-EUROPE 


SAMSUNG SEMICONDUCTOR 


BIRMINGHAM OFFICE 
Florence House St. 
Mary's Road Hinckley, 
Leicestershire LE10 
1EQ . 
TEL: 0044-455-891111 
FAX: 0044-455-612345 


PARIS OFFICE STOCKHOLM FAX: 0044-81-9742540 

Centre d'Affaires La OFFICE 

Boursidiere RN 186, Bat. Bergkaellavaegen 32 BARCELONA OFFICE BELGIUM OFFICE 
Bourgogne, BP 202 P.O. Box 319 C. Provenza, 5193-1 Rue de Geneve 10, 


92357 Le Plessis-Robinson 
TEL: 0033-1-40940700 
FAX: 0033-1-40940216 


. §-19130 Sollentuna E-08025 Barcelona | 
TEL: 0046-8-6269626 TEL: 0034-3-4-504876 TEL: 0032-2-2456510 


FAX: 0046-8-6268638 FAX: 0034-3-4-331944 FAX: 0032-2-2456313 


B3 B-1140 Brussels 


SAMSUNG SEMICONDUCTOR-REPRESENTATIVES 


EUROPE 
BELGIUM GERMANY 
DANE-LEC BELGIUM ASTRONIC GmbH 
91-93 Rue J.D. Navez - TEL : 0032-2-2167058 Gruenwalder Weg 30 TEL : 0049-89-6130303 
B-1210 Bruxelles FAX : 0032-2-216687 1 D-82041 Deisenhofen FAX : 0049-89-6131668 
DENMARK CANNING ELECTRONIC DISTRIBUTION CED GmbH 
Laatzener Str. 19 TEL : 0049-511-87640 
EXATEC A/S 
Mileparken 20E TEL : 0045-44927000 D-30539 Hannover Delete FAX : 0049-551-8764160 
DK-2740 Skoviunde FAX : 0045-44926020 


MSC VERTRIEBS GmbH 
Industrie Str. 16 
D-76297 Stutensee 3 


TEL : 0049-7249-9100 


MIKO KOMPONENT AB FAX : 0047-7249-7993 


Segersbyvaegen 3 TEL : 0046-853189080 


$-14502 Norsborg FAX : 0046-853175340 MICRONETICS GmbH 
Dieselstrasse 12 TEL : 0049-7159-92583-0 
AEA D-71272 Renningen FAX : 0049-7159-9258355 
TAHINIK OY 
P.O. Box 125 TEL : 00358-1482177 SILCOM ELECTRONICS VERTRIEBS GmbH 
SF-00241 Helsinki FAX : 00358-1482189 Hindenburg Str. 284 TEL : 0049-2161-15074 


D-41061 Moenchengladbach FAX: 0049-2161-183313 


OY FINTRONIC AB 


Pyyntitie 3 TEL : 00358-0887331 ITALY 
SF-02230 Espoo FAX : 00358-088733342 DEUTSCHE ITT INDUSTRIES GmbH 

Viale Milanofiori E/5 TEL : 0039-2-824701 

FRANCE l-20090 Assago Mi FAX : 0039-2-8242631/8242831 

MEGACHIP 
7 avenue du Canada TEL : 0033-1-69290404 FANTON COMPONENTS BOLOGNA S.R.L. 
ZA de Courtaboeuf FAX : 0033-1-69290039 Via O. Simoni, 5 TEL : 0039-51-735015 
91966 LES UILIS Cedex l-40011 Anzola dell’ Emilia FAX : 0039-51-735013 
FRANCE 

RAFI ELETTRONICA SPA 
SCAIB Via Savona 134 TEL : 0039-2-48300431 
80 Rue d'Arcueil TEL : 0033-1-46872313 !-20144 Milano FAX : 0039-2-428880 
Silic 137 FAX : 0033-1-45605549 
94523 RUNGIS Cedex 
FRANCE 
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ELECTRONICS 


SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


THE NETHERLANDS | / SWITZERLAND 
MALCHUS BV HANDELMIJ ELBATEX AG 
Fokkerstraat 511-513 TEL: 0031-10-4277777 Hard Str. 72  . TEL : 0041-56275511 
Postbus 48 FAX: 0031-10-4154867 CH-5430 Wettingen Schweiz FAX : 0041-56275532 
NI-3125 BD Schiedam : | | 

UNITED KINGDOM 

SPAIN MAGNATEG 
Ronda General Mitre TEL: 0034-3-2172340 Lutterworth FAX : 0044-455-552612 
240 Bis FAX: 0034-3-2176598 - | Leicestershire 
E-08006 Barcelona . LE17 4JB 

SWEDEN ICE ELECTRONICS LTD. : 

31-32 Stephenson Road TEL : 0044-480-496466 

MIKO KOMPONENTS | Burrel Road Industrial Estate FAX : 0044-480-496621 
Segersbyvaegen 3 TEL : 0046-853-189080 St. Ives . 
P.P. Box 2001 FAX : 0046-853-175340 Cambridgeshire 
S-14502 Norsborg PE17 4WJ 
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ELECTRONICS 


SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


ASIA 

HONG KONG 
AV. CONCEPT LTD. 
Unit 11-15, 11/FL., Block A, TEL : 334733 
Focal Industrial Centre FAX : 7643108 


21 Man Lok Street, Hunghom, 
Kowloon, Hong Kong 


PROTECH COMPONENTS LTD. 

Unit 2,3/FL., Wah Shing Centre, TEL : 7930882 
11 Shing Yip Street, FAX : 7930811 
Kwun Tong, Kowloon, 

Hong Kong 

WISEWORLD ELECTRONICS LTD. 

Room 708, Tower A, 7/F1., TEL : 7658923 


Hunghom Commercial Centre, FAX : 3636203 
31-39 Ma Tau Wai Road, Honghom, 


Hong Kong 

CENTENNIAL ELECTRONICS LTD. 

Unit 2,23/FL., TEL : 565-5898 
Westlands Center, FAX : 564-5411 


No. 20 Westlands Road, 
Quarry Bay, Hong Kong 


SOLARBRITE ELECTRONICS LTD. 
(CALCULATOR & WATCH) 

Unit 1,11/FL., Tower 1, Horbour TEL: 3633233 
Centre 1, Hok cheung FAX : 3633900 
St, Hunghom, Kowloon, 

Hong Kong 


ATLANTIC COMPONENTS LTD. 

(MEMORY & PC) 

Unit 502, 5/FL, Tower Il TEL : 7991996 
Enterprise Square, FAX : 7559452 
9 Sheung Yuet Road, Kowloon Bay, 

Kowloon, Hong Kong 


LISENG & CO. 

(4BIT/8BIT ONE CHIP SOFTWAFE HOUSE) 

Fiat B&C, 6/FL., Four Seas TEL : 5431338 
Communication Bank Bidg, FAX : 5442602 
49-51 bonham Strand 

West, Hong Kong 


DATAWORLD INTERNATIONAL LTD. 
(MIYUKI ELECTRONICS (HK) LTD.) 
(ASIC DESIGN HOUSE) 
Flat No. 3-4-5/F1., 

Yuen Shing Ind. bidg., 
1033, Yee Kuk Street, West, 
Kowloon, Hong Kong 


SYNTHESIS SYSTEMS DESIGN LTD. 

(ASIC DESIGN HOUSE) ; 
Unit 4,12/FL., Chai Wan Ind. City, TEL : 557-110 
Phase 2, No.70, Wing Tai Road, FAX: 8892962 
Chai Wan, Hong Kong 


TEL : 7862611 
FAX : 7856213 


ELECTRONICS 


MACRO LONG DEVELOPMENT LTD. 
(CHINA AREA-SUMAN OFFICE) 


5/FL., Block E, Hing Yip Factory Bldg., TEL : 
31, Hing Yip St. Kwan Long. FAX : 
Kowloon, Hong Kong 

TAIWAN 
YOSUN INDUSTRIAL CORP. 
7F, No.76, Sec.1, TEL: 
Cheng Kung Rd. Nan Kang, FAX : 
Taipei, R.O.C 
SANT SONG CORP. 
4/FL., No.12, Lane 94, Tsao TEL: 
Ti Wei, Shen Keng Hsiang, FAX : 


Taipei, Hsien, Taiwan, R.O.C 
SUPREME ELECTRONICS CO., LTD. 


18/FL., No.67, Section 2, TEL: 

Tun Hwa S.Road, 

Taipei, Taiwan, R.O.C FAX : 
\JAPAN 

TOMEN ELECTRONICS CORP. 


1-1, Uchisaiwa-Cho 2-Chome, — TEL: 
Chiyoda-Ku, Tokyo, 100 Japan FAX: 


RIKEI 
Nichimen Bldg., TEL: 
2-2, Nakanojima 2-Chome, FAX: 


Kita-Ku, Osaka, 530 Japan 
ISECO 


26-3, Kitamagome 2-Chome, TELS 


Ota-Ku, Tokyo, 143 Japan FAX : 
ADO 

7/FL., Sasage Bidg., TEL : 
4-6 Sotokanda 2-Chome, FAX: 


Chiyoda-Ku, Tokyo, 101 Japan 
MARUBUN 


8-1, Nihonbashi-Odenma-Cho, TEL: 
Chuo-Ku, Tokyo, 103 Japan FAX: 


SAMSUNG JAPAN 


17FL., Hamacho Center Bidg., TEL: 
2-31-1, Nihonbashi-Hamacho, FAX : 


Chuo-Ku, Tokyo, 103 Japan 


SINGAPORE 
ASTINA ELECTRONICS (S) PTE LTD. 


203B Henderson Road, TEL : 


#12-08, Henderson Industrial Park, 
Singapore 0315 


BOSTEX ELECTRONICS PTE LTD. 


219 Henderson Road, TEL: 


#10-01, Henderson Industrial Park, 
Singapore 0315 


7970605 
3418363 


02-788-1991 
02-788-1996 


02-662-7829 
02-662-0781 


02-7023258/ 
7023278 
02-7063196 


03-3506-3654 
03-3506-3497 


06-201-2081 
06-222-1185 


03-3777-3611 
03-3777-3614 


03-3257-2600 
03-3251-9705 


03-3639-9897 


03-3661-7433 


03-5641 -9850 
03-5641-9713 


2769997 


3390713 
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MARUBUN ELECTRONICS (S) PTE LTD. 

4 Shentor Way, TEL.: 2238855 
#16-07, shing Kwan House, | 
Singapore 0106 


SAMTEK SEMICONDUCTOR DEVICES (S) PTE LTD. 
80 Robinson Road, TEL : 2259177 
#16-01, Singapore 0106 


SOUTH WEST ELECTRONICS PTE LTD. 

No. 159 Sin Min Road, TEL : 5533118 
#04-03, Amtech Bldg., 

Singapore 2057 


YIC SINGAPORE PTE LTD. 

No. 159 Sin Min Road, TEL : 5524811 
#04-04, Amtech Bidg., 

Singapore 0257 


STM INTERNATIONAL (S) PTE LTD. 
No. 12 Prince Edward Road, TEL : 2265613 
#04-06, Besway Bidg., Podium 'B' 

' Singapore 0207 


TURKEY 


INTER GROUP OF COMPANIES 
Hasircibasi Caddesi No. 55 TEL : 0216-349-9400 
81310 Kadikoy-Istanbul-Turkey FAX: 0216-349-9430-31 


THAILAND 


VUTIPONG ELECTRONICS CO., LTD. 
51-53 Pahurat Road (Banmoh) TEL : 662-226-6496/9 
Bangkok 10200, Thailand 


WESTECH ELECTRONICS PTE LTD. 

77/113 Ladprao Soi 3, TEL : 662-512-2751 
Ladyao, Jatujak 662-512-5427 
Bangkok 10900, Thiland 


CHINA 


CENTENNIAL ELECTRONICS LTD. 

(SHANGHAI OFFICE) | 
-Room 808, Area B, TEL : 021~4810697 
Yin Hai Comm. Bidg., FAX : 021-4824668 


250, Cao Xi Road, Xu Hui District, 
Shanghai, PR.China 


CENTINNIAL ELECTRONICS LTD. 

(SHENZHEN OFFICE) | 

Unit 10, 22/FL, Oriental Bidg., TEL : 0755-2284262 
39 Jianshe Road., Shenzhen, FAX : 0755-2282536 
Guangdong, China 


QINGHUA-SAMSUNG MICOM SOFTWARE HOUSE 


_ (DEPT OF ELECTRONICS) 
QingHua Yuan, TEL : 01-2594785 
Beijing China FAX : 01-2594176 


SUMAN ELECTRONIC PRODUCTS CO. 

Room 117, Technology Trading Center TEL : 01-8421321 
No.37 Bai Shi Qiao Road FAX : 01-8421301 — 
Beijing, China 


SUMAN ELECTRONICS 
(TIANJIN OFFICE) 
No.203-205, HongQi Road., 
Nankai District, 
TianJin, China 


SUMAN ELECTRONICS 

(HANGZHOU OFFICE) 

No.27, Wen-San Road., TEL : 0571-8088584 
HangZhou City, China FAX : 0571-8073607 


SUMAN ELECTRONICS (NANJING OFFICE) | 
No.8 Shitiao Xiang, Gulou, TEL : 025-3303500 


TEL : 022-3369292 
FAX : 022-3360775 


Nanjing FAX : 025-6637903 

SUMAN ELECTRONICS 

(XIAN OFFICE) ; 

No.106 Frengging Road., TEL : 029-4262014 

Xian, China FAX : 029-4262306 
KOREA 


SECHANG SEMICONDUCTOR CO., LTD. 

4/FL., Chung-Lim Bldg., TEL : 02-597-8121 
924-13, Bangbae 1-Dong, FAX : 02-525-9762 
Seocho-Ku, Seoul, Korea 


SAMSUNG KWANGJUN CO., LTD. 

Room 402~4, TEL : 02-718-0045 
Electroland Main Bidg., FAX : 02-718-9536 
16-9, Hankangro 3-Ka, 

Yongsan-Ku, Seoul, Korea 


SINSUNG SEMICONDUCTOR CO., LTD. 

Room 535, Electro World Bidg., | TEL : 02-3272-9300 
1-1, Hankangro 3-Ka, FAX : 02-718-8535 | 
Yongsan-Ku, Seoul, Korea 


HANKOOK SEMICONDUCTOR & 
TELECOMMUNICATIONS CO., LTD. | 
3rd FL., Sungwon Bidg., 119-3 TEL: 02-539-4123 
Samsung-Dong, Kangnam-Ku, = FAX: 02-508-8558 
Seoul, Korea 


SAMTEK CORP. | 

3rd/4th FL., Chungjubangjeok TEL : 02-3458-9000 
Bidg., 156-16, Samsung-Dong, FAX: 02-3458-9300 
Kangnam-Ku, Seoul, Korea 


SUNIN TRADING CO., LTD. 

22-608, Sunin Bidg., TEL : 02-702-1257~8 
16-8, Hankangro 2-Ka, FAX : 02-704-0997 
Yongsan-Ku, Seoul, Korea 


MUJIN ELECTRONICS CoO., LTD. 

Room 805, Sambo Bldg., TEL : 02-783-4890~2 
13-2, Yoido-Dong, FAX : 02-785-1920 
Youngdeungpo-ku, Seoul, Korea 


GHILWON ELECTRONICS CoO., LTD. 

Room 602, Namjung Bidg., TEL : 02-784-9966~7 
13-19, Yoido-Dong, FAX : 02-784-9968 
Youngdeungpo-Ku, Seoul, Korea 


ELECTRONICS 
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ARIZONA 
ADDED VALUE 
7741 East Gray Road 
Suite 9 
Scottsdale, AZ 85260 


CALIFORNIA 
ADDED VALUE 
1582 Parkway Loop 
Unit G 
Tustin, CA 92680 
ADDED VALUE 
5752 Oberlin Drive 
Suite 105 
San Diego, CA 92121 
ALL AMERICAN 
369 Van Ness Way 
Unit 701 
Torrance, CA 90501 
ALL AMERICAN 
2360 Qume Drive, Suite C 
San Jose, CA 95131 
ALL AMERICAN 
5060 Shoreham Place 
Suite 200 . 
San Diego, CA 92122 
1.E.C. 
9940 Business Park Drive 
Suite 145 
Sacramento, CA 95827 
ITT Components 
18 Technology Drive 
Irvine, CA 92718 
ITT Components 
1580 Oakland Road 
Suite C102 
San Jose, CA 95131 
JACO 
1541 Parkway Loop 
Suite A 
Tustin, CA 92680 
JACO 
2282 Townsgate Road 
Suite 100 
Westlake Village, CA 91361 
JACO 
2880 Zanker Road 
Suite 202 
San Jose, CA 95134 


CANADA 
ACTIVE 
237 Hymus Boulevard 


Point Claire, Quebec H9R 5C7 


ACTIVE 

100 S.E. Marine Drive 
Vancouver, BC V5X 2S3 
ACTIVE 

100 Lombard Street 
Toronto, Ontario MSC 1M3 
ACTIVE 

5651 Ferrier Street 


Montreal, Quebec H4AP 1N1 


(602) 951-9788 
FAX: (602) 951-4182 


(714) 259-8258 
FAX: (714) 259-0828 


(619) 558-8890 
FAX: (619) 558-3018 


(800) 831-8300 
(213) 320-0240 
FAX: (213) 320-7207 


(408) 943-1200 
FAX: (408) 943-1393 


(619) 458-5850 
FAX: (619) 458-5866 


(916) 363-6030 
FAX: (916) 362-6926 


(714) 727-4001 
FAX: (714) 727-2109 


(408) 453-1404 
FAX: (408) 453-1407 


(714) 258-9003 
FAX: (714) 258-1909 


(805) 495-9998 
(800) 266-1282 
FAX: (805) 494-3864 


(408) 432-9290 
FAX: (408) 432-9298 


(514) 694-7710 
FAX: (514) 697-8112 


(604) 324-7500 
FAX: (604) 324-3100 


(416) 367-2911 
FAX: (416) 367-4706 


(514) 731-7441 
FAX: (514) 731-0129 


ELECTRONICS 


SAMSUNG SEMICONDUCTOR DISTRIBUTORS 


CANADA (Continued) 


ACTIVE 

3220 Sth Avenue, N.E. Bay 2 
Calgary, Alberta T2A 5N1 
ACTIVE 

106 King Edward St., E 
Winnepeg, Manitoba R3H ON8 
ACTIVE 

1350 Matheson Blvd, Unit 2 
Mississauga, Ontario L4W 4MI 
ACTIVE 

6029 103rd St. 

Edmonton, Alberta T6H 2H3 
ACTIVE 

1990 Blvd. Charest O. 
Ste-Foy, Quebec G1N 4K8 
ACTIVE 

1023 Merivale Road 

Ottawa, Ontario K1Z 6A6 
ACTIVE 

6080 Metropolitan East 
Montreal, Quebec H1S 1A9 


COLORADO. 


ADDED VALUE 

4090 Youngfield 
Wheatridge, CO 80033 
1.E.C. 

420 East 58th Avenue 
Denver, CO 80216 
1.E.C. 

5750 North Logan Street 
Denver, CO 80216 


Q.P.S. 
14291 E. 4th Avenue 
Bidg. 7, Unit 208 


Aurora, CO 80011 


FLORIDA 


ALL AMERICAN 
16085 NW 52 Avenue 
Miami, FL 33014-9317 
ALL AMERICAN 
5009 Hiatus Road 
Sunrise, FL 33351 
JACO 

1060 Holland Drive 
Suite 3K 

Boca Raton, FL 33487 
RM ELECTRONICS 
581 East St. Rte. 434 
Longwood, FL 32750 


ILLINOIS 


1.E.C. 

2200 N. Stronington Ave., 
Suite 210 

Hoffman Estates, IL 60195 
QPS 

101 E. Commerce Dr. 
Schaumburg, IL 60173 


(403) 235-5300 
FAX: (403) 248-0750 


(204) 786-3075 
FAX: (204) 783-8133 


(416) 238-8825 
FAX: (416) 238-2817 


(403) 438-5888 
FAX: (403) 434-0812 


(418) 682-5775 
FAX: (418)682-8303 


(613) 728-7900 
FAX: (613) 728-3586 


(514) 256-7538 
FAX: (514) 256-4890 


(303) 422-1701 
FAX: (303) 422-2529 


(303) 292-5537 
FAX: (303) 292-0114 


(303) 292-6121 
FAX: (303) 297-2053 


(303) 343-9260 
FAX: (303) 343-3051 


(305) 621-8282 
FAX: (305) 620-7831 


(800) 327-6237 
FAX: (305) 749-9229 


(407) 241-7943 
FAX: (407) 241-7950 


(407) 767-8005 
FAX: (407) 767-8165 


(708) 843-2040 
FAX: (708) 843-2320 


(708) 884-6620 
FAX: (708) 884-7573 
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INDIANA 
RM ELECTRONICS 
1329 W. 96th Street 
Suite 10 . 
Indianapolis, IN 46260 


MARYLAND 
ALL AMERICAN. 
14636 Rothgeb Dr. 
Rockville, MD 20850 
JACO 
Rivers Center 
10270 Old Columbia Road 
Columbia, MD 21046 


MASSACHUSETS 
ALL AMERICAN 
~ 107 Audubon Road 
Suite 104 
Wakefield, MA 01880 


JACO 
1053 East Street. 
Tewksbury, MA 01876 


MICHIGAN 
RM ELECTRONICS 
4310 Roger B. Chaffee Drive 
Grand Rapids, MI 49508 


MINNESOTA 
ALL AMERICAN 
11409 Valley View Road 
Eden Prairie, MN 55344 


NEW YORK 
ALL AMERICAN 
711-2 Koehier Ave. 
Ronkonkoma, NY 11779 
CANM/RPC 
200 Buell Rd. 
Rochester, NY 14624 
JACO 
145 Oser Avenue 
Hauppauge, NY 11788 


NORTH CAROLINA 
-JACO 
5206 Greens Dairy Road 
Raleigh, NC 27604 


OHIO | 
CAM/RPC 
749 Miner Road 
Cleveland, OH 44143 
CAM/RPC . . 
733 H. Lakeview Plaza Rd. 
Worthington, OH 43085 


OREGON 
1.E.C. 
6850 S.W. 105th Ave. 
Suite B 
Beaverton, Oregon 97005 


(317) 580-9999 
FAX: (317) 580-9615 


(301) 251-1205 


FAX: (301) 251-8574 


(410) 995-6620 
FAX: (410) 995-6032 


(617) 246-2300 
FAX: (617) 246-2305 


(508) 640-0010 
FAX: (508) 640-0755 


(616) 531-9300 


FAX: (616) 531-2990 . 


(612) 944-2151 
FAX: (612) 944-9803 


(516) 981-3935 


FAX: (516) 981-3947 


(716) 436-5070 
FAX: (716) 436-5093 


(516)-273-5500 
FAX: (516) 273-5506 


(919) 876-7767 
FAX: (919) 876-6964 


(216) 461-4700 
FAX: (216) 461-4329 


(614) 888-7777 
FAX: (614) 888-9779 


(503) 641-1690 
FAX: (503) 646-3737 


ELECTRONICS 


PENNSYLVANIA 
CAM/RPC 
620 Alpha Drive | 
Pittsburgh, PA 15238 


TEXAS — 
ALL AMERICAN 
1819 Firman Drive 
Suite 127 
Richardson, TX 75081 
JACO 
1209 N. Glenville Drive 
Richardson, TX 75081 
JACO 
‘ 10707 Corporate Drive 
Suite 124 , . 
Stafford, TX 77477 
JACO 
2120-A Braker Lane 
Austin, TX 78758 


UTAH 
ADDED VALUE 
1836 Parkway Blvd. 


West Valley City, UT 84119 


ALL AMERICAN 

4455 South - 700 East 
Suite 301 

Salt Lake City, UT 84107 
1.E.C. 

2117 South 3600 West 
W. Valley City, UT 84119 


WASHINGTON 
1.E.C. 
1750 124th Avenue, N.E. 
Bellevue, WA 98005 


(412) 782-3770 
FAX: (412) 963-6210 


(214) 231-5300 
FAX: (214) 437-0353 


(214) 234-5565 
FAX: (214) 238-7066 
(713) 240-2255 
FAX: (713) 240-6988 


(512) 835-0220 
FAX: (512) 339-9252 


(801) 975-9500 
FAX: (801) 977-0245 


(801) 261-4210 
FAX: (801) 261-3885 


(801) 977-9750 
FAX: (802) 975-1207 


(206) 455-2727 
FAX: (206) 453-2963 
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SEMICONDUCTOR BUSINESS 
SALES & MARKETING DIV! 
15/16FL, SEVERANCE BLDG. we ee 
84-11, 5-KA NAMDAEMOON-RO; CHUNG-KU.” 
SEOUL, KOREA + we .° 


TEL: +--+: 2-259-1114 o © 8. - 
FAX: -+--+2-259-2468 re ° 
. o 

SAMSUNG SEMICONDUCTOR INC. 
3655 NORTH FIRST STREET, _ 9 80 

SAN JOSE, CA 95134, U.S.A. ae ee 
TEL: ++ +--408-954-7000 + 2 
FAX: --+--408-954-7873 2 98 


}H 


AM UNISYSPARK 1, tS ee 
65843 SULZBACH/TS, GERMANY + 2 08 
TEL: ---+-49-6196-582703 ia eal ae 
FAXs ++ ++ 49-6196-750345 72 ®@ 

e . oe 
SAMSUNG EUROPE PLC. . "e's 
SEMICONDUCTOR DIVISION 2 e@ 
GREAT WEST HOUSE oo 
GREAT WEST ROAD, BRENTFORD 2 es 
MIDDLESEX TW8 9DQ Pos * 
TEL-+++ +: 181-380-7132 a 
FAX+ ++ ++ 181-380-7220 LP 


a 
SAMSUNG ELECTRONICS JAPAN CO.,LTD. — 
HAMACHO CENTER BLDG., 2 @ 
31-1, NIHONBASHI-HAMACHO, 2-CHOME, 
CHUO-KU, TOKYO 103, JAPAN 7 e 
TEL: <=+5- 3-5641-9850 leat 
FAK += sss: 3-5641-9851 apo 

. & 

SAMSUNG ELECTRONICS HONG KONG CO. 
65TH FL., CENTRAL PLAZA, +0 
18 HARBOUR ROAD, Me 


WANCHAI, HONG KONG + 
TEL: --«--852-2862-6900 . 
FAX: --+--852-2866-1343 -@ 


SAMSUNG ELECTRONICS CO., LT 
TAIWAN OFFICE(KOREA) 
25FL., NO. 333 KEELUNG RO., 
SEC 1, TAIPEI, TAIWAN, R.0.C. ° 
TEL: ----+886-2-757-7292 


SINGAPORE 068898 
TEL---++:: 65-535-2808 
FAX++++++ 65-227-2792 

a 2 s a 
SAMSUNG ELECTRONICS 
SHANGHAI OFFI o 
3F, NEW TOWN MANSION 
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